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Management summary 
“Innovation is the multi-stage process whereby organizations transform ideas into new/improved 
products, service or processes, in order to advance, compete and differentiate themselves successfully 
in their marketplace” (Baragheh et al., 2009, p. 1334). For most organizations, innovation plays a 
critical role in their success and survival (Kim & Lee, 2020). Private companies that do not innovate 
might have low sales or even go bankrupt (Miller, 2019). In military organizations, innovation ensures 
the safety of uniformed personnel and civilians and can guarantee an army is at least as good as the 
enemy (Henderson, 2018). This research aims to identify Innovation Performance opportunities for 
NATO, Ministries of Defense (MODs) and Centers of Excellence (COEs).  

Innovation Performance is, however, not always easy to assess. Numerous measurements have been 
identified for this. E.g., number of products (Cho & Lee, 2019), number of patents (Katila, 2000), the 
number of innovative ideas (Carvalho et al., 2015), innovative output (Lazzarotti et al., 2011), and 
innovative behavior (Litchfield et al., 2018). It seems that taking multiple measurements into account 
is best (Gómez et al., 2017). This research measures Innovation Performance by looking at the 
Innovative Behavior and the Performance Output Impact of innovation teams. Three possible 
problematic variables were identified using a qualitative problem analysis. These variables are studied 
using a literature review and an explanatory sequential mixed method design, including both 
quantitative and qualitative research methods (Snelson, 2016). 

There is a general agreement that modernization in an organization is a highly knowledge-intensive task 
(Ali et al., 2020; Gómez et al., 2017; Zhao & Chadwick, 2014). Because technologies and markets 
nowadays are changing faster than ever, in order to get a high Innovation Performance it is crucial to 
have all available and up to date knowledge and it seems that knowing where to find knowledge in an 
organization is thus a critical requirement (H1) (Nevo & Wand, 2005; Wilhelm et al., 2019; Ali et al., 
2020). Knowing who knows what in the organization is defined as Transactive Memory (Among others; 
Argote, 2015a; Choi et al., 2010; Kotlarsky & Oshri, 2005) and it can be assessed by looking at three 
individual aspects. Firstly, Specialization, which indicates differentiated knowledge within 
organizations (Lewis, 2003). Secondly, Credibility indicating whether or not others’ knowledge is 
perceived as reliable (Argote, 2015a). And thirdly, Coordination which indicates internal knowledge 
processing (Lewis, 2003). 

Besides knowing where to find knowledge, the act of actually sharing the knowledge is seen as vital, 
knowing where the knowledge is, is not sufficient, to innovate you need to receive the knowledge and 
incorporate this in innovation projects (Gino et al., 2010). Similar findings were reported by numerous 
researchers (Kotlarsky & Oshri, 2005; Maurer et al., 2011; van Wijk et al., 2008). Knowledge Sharing 
can be defined in different ways. Firstly, it can be seen as learning indirect from other’s experiences, as 
is used by Argote (2015a), Argote and Miron-Spektor (2011), and Gino et al. (2010). Secondly, 
Knowledge Sharing can be seen as part of knowledge management, which additionally includes 
generating and applying knowledge (Maurer et al., 2011: Taylor & Wright, 2004). In this research, 
Knowledge Sharing is conceptualized as the process of transferring knowledge, without the need for a 
resulting change. Transactive Memory is found to enable Knowledge Sharing since fewer resources 
have to be used in order to identify the individuals with the right knowledge (Kotlarsky & Oshri, 2005). 
Moreover, since Knowledge Sharing is also deemed essential to receive a higher Innovation 
Performance, Knowledge Sharing is thus expected to increase the effect of Transactive Memory on 
Innovation performance (H2). 

As multiple researchers have shown, Learning from Failure provides opportunities to prevent future 
failures (Among others; Baumard & Starbuck, 2005; Carmeli, 2007), and as Cyert and March (1963) 
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explain, this can be seen as Innovation Performance. Maslach (2015) elaborates that failures are one of 
the best opportunities to innovate. Within the qualitative problem analysis, it seemed that there is not 
enough Learning from Failure within NATO. Learning from Failure can be seen as part of 
organizational learning (Argote, 2015; Gino et al., 2010), with the focus on errors and mistakes that 
have occurred. It can be assessed by looking at the three individual aspects of Learning from Failure 
(Dahlin et al., 2018). Firstly, Opportunity, which focuses on the time and information available for 
learning. Secondly, the willingness of employees to learn, also defined as Motivation. And finally, the 
Ability, the capacity to identify, report, and understand failures. Learning from Failure has been proven 
to provide opportunities for organizations to improve their future performance (Among others; Baumard 
& Starbuck, 2005; Carmeli, 2007). Learning from Failure is highly dependent on the sharing of 
knowledge about failures, because if we are unaware of failures, how can we learn from them? As 
Argote (2015a) explains, organizational memory is necessary to store lessons learned and to achieve 
more effective learning. Therefore it is expected that Learning from Failure has a direct positive effect 
on Innovation Performance, which is also impacted by both Transactive Memory (H3) and Knowledge 
Sharing (H4).  

These four hypotheses are all (partly proven) in the analysis. The three aspects of Transactive Memory; 
Specialization, Credibility, and Coordination are only moderately correlated and were not found on one 
significant factor. Only the Coordination aspect of Transactive Memory has been found to impact 
Innovation Performance significantly. This relation is partly moderated by Knowledge Sharing and 
Learning from Failure. Furthermore, the effect of Knowledge Sharing on Innovation Performance is 
found to be fully moderated by Learning from Failure, meaning that the direct impact of Knowledge 
Sharing is negligible to the indirect effect through Learning from Failure. It seems that Learning from 
Failure is the most crucial aspect to receive a higher Innovation performance, being profoundly 
impacted by Knowledge Sharing. Knowledge Sharing, in turn, is dependent on more than the 
Transactive Memory only. Knowledge Sharing and Learning from Failure are thus found, in both 
quantitative and qualitative analysis, to be most vital to receive a higher Innovation Performance.  As a 
surprise finding, when looking into the individual aspects of Learning from Failure, it seemed that 
Motivation is more important than the Opportunity or Ability. The significant found effects are 
summarized in Figure a. As can be seen, multiple models are used to identify the effects.  

 

Figure a: Final model with proven effects 
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Finally, attention is paid to a Shared Vision and Support for Innovation. Since both in the literature and 
the problem analysis, it seemed that these variables were taken into account. Both of these variables are 
considered to be part of the innovation culture (Lee & Chen, 2020). Shared Values reflect the shared 
identity in the organization and are expected to make Knowledge Sharing easier since it helps to 
decreases the number of misunderstandings (Lechner et al., 2010; Tsai & Ghosal, 1998), therefore this 
is included. However, no significant effect of Shared Vision was found in the analysis. Support for 
Innovation encourages creativity in an organization (Lee & Chen, 2020) and enables employees to 
provide their support and input for innovations, which is also expected to increase the learning activities 
of employees (Lee & Chen, 2020; Zhang et al., 2007). In the quantitative analysis, no impact of Support 
for Innovation was found. In contrast, all interviewees seem to agree on the importance of this support 
to enable Innovation Performance.  

This research makes several theoretical contributions of which, three will be elaborated. Firstly, to the 
best of my knowledge, this study is the first to include the variables Transactive Memory, Knowledge 
Sharing, Learning from Failures, and Innovation Performance, providing insights into the relationships 
between these variables. Secondly, this research shows that the individual aspects of Transactive 
Memory, Specialisation, Credibility, and Coordination, might not form one variable. It suggests that 
the impact on Innovation Performance, of each aspect differs. Thirdly, with the focus on military 
organizations, this research focuses on a context that is not yet apparent in Innovation Performance 
research, even though these organizations secure the safety of military personnel and civilians 
(Henderson, 2018). Specifically, the second theoretical contribution provides a future research 
opportunity, as well as the surprise finding that Motivation is more critical than Ability and Opportunity, 
which requires additional research as well. Finally, future research must, in this context, should include 
classified information to get an even better understanding of the specific context.  

This study additionally provided some managerial recommendations. Learning from Failure has been 
found to have the most significant impact, and managers should make sure this is done sufficiently in 
their innovation teams. Incentivizing Learning from Failures can be done by rewarding learning and 
sharing, while “addressing” not-communicated failures, as well as giving the right example by 
communicating your own failures. Providing a safe space is necessary to get employees to share their 
failures. It is crucial to make sure that employees understand why Learning from Failures is so essential, 
in addition to making sure they have the right capabilities to learn from their failures efficiently. 

Additionally, developing a knowledge base could be beneficial in receiving a higher Innovation 
Performance; this might enable Knowledge Sharing between teams, indirectly improving Learning from 
Failures. A knowledgebase like this would be most useful, when it enables innovation teams to use this 
internally, and automatically share all communicable (not classified) information. As was mentioned in 
quite some qualitative interviews, not all employees are able to innovate, and innovation team managers 
should thus pay extra attention to making sure that employees have the right mindset and skills. This 
can be achieved, for example, by providing courses and selecting candidates based on the GET2 test 
(Cairo, 2013). Finally, it became clear that there are still innovation teams who do not have sufficient 
resources; this is, of course, crucial.  
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1. Introduction 
“Picture an F-16 jet fighter flying a mission. The plane malfunctions and the pilot needs to eject and 
parachute down to earth. While landing near enemy territory, he is injured. Luckily a cleverly packed 
medical survival kit containing all essential first aid equipment is attached to the ejection seat. This 
small box fitted into the tiny available space in the plane, extremely light and able to withstand the G-
forces of a dogfight, is a real lifesaver. After being found by the Medevac-helicopter first medical 
treatment is applied by a combat-live-saver, carrying an intelligently packed backpack designed to treat 
wounded soldiers under fire and in very cramped spaces. The first item that comes out is a morphine 
auto-injector, specially designed for military use. The pilot is delivered to an inflatable mobile hospital, 
the POON, with air-sealed compartments for triage, an operating theatre, and quarantine wards. There 
he will be treated by a team of reservists, who all have a regular job in a civil hospital. Based on 
innovative civil-military cooperation, they provide dedicated mission capability for the military. To 
guarantee the availability and shelf life of blood-products, to be used to treat patients and prevent 
shock, e.g., unique deep-freezing procedures developed by the Dutch Ministry Of Defense (MOD) are 
being used.” (Former Chief Operations Officer of Dutch Military Hospital, personal communication, 
June 12, 2020). 

As is previously shown, innovations are of essential value in defense organizations. The content 
described above presents not only great technological inventions but also the innovative use of 
resources. In defense organizations, innovation can ensure the safekeeping of soldiers; for example, the 
medical innovations explain above. However, innovations in the field of weapon systems are 
additionally essential to make sure that the organization does not fall behind in the geo-competition, 
which is described by NATO in the London Declaration (2019). This document explains that North 
Atlantic Treaty Organization (NATO) nowadays is being threatened by Russia’s aggressive actions, 
and China has a growing influence in the security and political sections. Both these nations have access 
to new technologies and resources needed to innovate. Innovation Performance (IP) should additionally 
guarantee that the military could be at least as good as the enemy (Henderson, 2018).  

Not only defense organizations profit enormously from innovations. As Baregheh et al. (2009) explain, 
a lot of different organizations are successful because of their innovation activities. The lack of 
innovation might mean little profit or even bankruptcy in private organizations (Miller, 2019). For 
public organizations, change contributes to economic growth and improved public services (United 
Nations, 2017). It is thus clear that all organizations should innovate. Not all organizations can innovate 
internally using their internal resources (Chesbrough, 2006). If an organization does not have enough 
resources to innovate internally, open innovation can be a solution. Open innovation is the innovation 
that builds on collaboration and shared resources between different parties (Dahlander & Gann, 2010; 
Felin & Zenger, 2014; Pollok et al., 2019; Vázquez-Casielles et al., 2013). Organizations shift to open 
innovation due to two aspects. Firstly, the rise in the number and mobility of workers, which means that 
not all smart people work for one organization. An organization that acknowledges this might transform 
from the closed principle: “The smart people in our fieldwork for us”, to the open principle: “Not all of 
the smart people work for us so we must find and tap into the knowledge and expertise of bright 
individuals outside our company” (Chesbrough, 2006, p. 38). Secondly, the growing availability of 
private venture capital, which has been helpful for new firms to commercialize their ideas (Chesbrough, 
2006).  

NATO is an organization that brings together thirty member nations striving to support each other 
through; collective defense, cooperative security, and crisis management. Each NATO nation has a 
different approach and culture, which makes collaboration in some areas sometimes challenging. NATO 
Allied Command Transformation (ACT) is the strategic command responsible for “the preparation of 
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the future” (”NATO Allied Command Transformation”, 2019). ACT’s mission includes strategic 
foresight, support to defense planning, development of capabilities, and the implementation of lessons 
learned in support of all NATO allied members. As part of NATO’s mission, the ability to innovate in 
all relevant areas of defense and security is essential. ACT builds its policies on the assumption that 
every nation has or is putting in mechanisms to capture or foster open innovation. Since the defense 
budgets have been decreasing after the end of the Cold War (Roser & Nagdy, 2020), the resources for 
innovation are often limited in the military environment. The shift to open innovation should thus 
happen within NATO. As is explained by Dr. Cholerton, the current UK Ministry of Defense’s Chief 
Scientific Advisor, Defense Science and Technology (S&T) is a “team sport”. He stated that this is the 
case because today’s innovation is mostly happening in the private sector, and driving innovation 
through defense science is very difficult (“Defence Innovation and Experimentation”, 2019). Working 
alongside NATO are Centres of Excellence (COEs), these are international military organizations that 
specialize in one functional area. The COEs are funded by a national MOD or by multiple national 
MODs. These COEs are coordinated by ACT (“Centers of excellence”, 2019). 

 

1.1. Empirical problem explanation 
To fully understand the problem, some preliminary interviews with a variety of NATO employees, as 
well as a Dutch MOD employee, provided insights. Based on the first preliminary interviews and initial 
readings, a cause-and-effect diagram was developed and checked with the following preliminary 
discussions. The interview guide, used for the preliminary interviews, can be found in Appendix B.1. 
Appendix B additionally presents a list of people that were consulted (Appendix B.2.). The cause and 
effect diagram can be found in Figure 1.  

As the initial problem related to the insufficient innovation, this is the first aspect discussed in all 
interviews. At this point, not every NATO member has successful open innovation processes in place. 
For ACT, this is the performance that should be increased in addition to developing more capabilities 
to ensure that NATO keeps the edge. Figure 1.a elaborates on the three most mentioned aspects; the 
inefficiently used resources, the lack of implemented innovations, and the time needed to establish 
innovation units.  

It became apparent that there are three issues concerning Innovation Performance (IP) within defense 
organizations; Figure 1.b, 1.c, and 1.d visualize these problems. Starting with 1.b, the Transactive 
Memory (TM), which roughly means: knowing who knows what in the organization (Zhang & Guo, 
2019). During the interviews, it became clear that there is a lot of confusion regarding who is doing 
what on the level of innovation. Nobody has a complete overview, and it is challenging to find the right 
people in the organization to communicate to. Related to this is the problem that different IT-systems 
are used within NATO and allies, which are often not compatible with the other IT-systems. According 
to the interviewees, this could be explained by the fact that allies and internal organizations cherish their 
flexibility in their own IT.  

“Nobody knows enough about what is going on in other places, and because of the different IT systems, we 
also cannot find out what others are doing.” ̴ Information Environment Assessment Employee 

“It is very difficult to identify who you should talk to.” ̴ Assistant of the head of the Innovation Unit 

The second concept identified is Knowledge Sharing (KS), visualized in 1.c, and focusses on sharing 
knowledge with colleagues who might have good use of that knowledge. It becomes clear that the 
knowledge individual NATO employees have about innovation differs. There are multiple points of 
view on innovation, which makes sharing more difficult. Also, employees feel like they should just do 
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innovation, without getting guidelines on what to do and what not to do; this enables them to take 
control.  

“Officers move every three years, so there is not always enough Knowledge Transfer.” ̴ Information 
Environment Assessment Employee 

The last aspect highlighted in the interviews is Learning from Failures (LFF), visualized in Figure 1.d. 
It is expected that NATO is a risk-averse organization, where mistakes are seen as a no go. This expected 
military culture goes hand in hand with not sharing mistakes, which obstructs learning form failures. If 
mistakes are not shared, this can point to a lack of psychological safety in an organization. This is 
perceived as a problem since nations are therefore not learning from each other. If attempts and possible 
errors are not shared, what is then preventing the other countries from making the same mistakes?  

“We are afraid to tell mistakes because we are risk-averse. If we make mistakes, people die. However, failure 
can also be good; we could learn from this.” ̴ Scientist at NATO 

 

1.2. Literature relevance of the problem  
As is elaborated on in the previous subchapter, there are three variables identified that might cause 
insufficient innovation within defense organizations; TM, KS, and LFF. It became apparent that little 
scientific attention has been paid to innovation in a military context, even though this guarantees the 
safety of citizens (Henderson, 2018). To the best of my knowledge, there exists no study that includes 
all variables; IP, TM, KS, and LFF, as described in section 1.1. 

Transactive Memory (TM) is in the scientific literature roughly defined as; knowing who knows what 
in the organization (Akgün et al., 2005; Argote, 2015a; Brandon & Hollingshead, 2004; Lewis, 2004; 
Wegner, 1987; Zhang & Guo, 2019). To the best of my knowledge, there has not been a lot of attention 
paid to TM and IP. However, Ali et al. (2020) show that knowing who does what increases the IP of 
teams, as is supported by Argote (2015a). Multiple pieces of research have proven the relation between 
TM and organizational performance (Choi et al., 2010; Kottlarsky & Oshri, 2005; Lewis et al., 2005; 
Oshri et al., 2008). 

In the TM literature, a lot of attention is paid to knowledge utilization. Leveraging knowledge to develop 
new products or ideas is especially crucial in knowledge-based organizations (Hinds et al., 2001; Lewis, 
2003; van Wijk et al., 2008; Zhang & Guo, 2019). Sharing knowledge is necessary to utilize it. Oshri 
et al. (2008) argue that TM is an enabler for Knowledge Sharing (KS), as was identified in the interviews 
as well, and Schmickl and Kieser (2008). They elaborate that TM can reduce the resources for KS 
because it helps employees to find the right knowledge easily. If within an organization there is TM 
available this might increase the IP of teams by making better use of each other’s knowledge (Brandon 
& Hollingshead, 2004; Kane et al., 2005; Lewis, 2003), this suggests a mediating relation of Knowledge 
Sharing between Transactive Memory and Innovation Performance. Knowledge Sharing requires the 
sender and receiver of knowledge to share the same values (Li, 2005). A Shared Vision can be seen as 
an agreement and understanding within a group or organization on values and goals, which implies 
common objectives and expectations and can thus be used to create shared values (Li, 2005; Zhang et 
al., 2019). 

The second aspect that is noticeable in the TM literature is organizational learning (Argote, 2015; 
Argote & Miron-Spektor, 2011; Nevo & Wand, 2005). Argote & Miron-Spektor (2011) define 
organizational learning as: “a change in the organization that occurs as the organization acquires 
experience” (p. 1124). As is described in section 1.1., a specific kind of learning seems to impact IP in 
defense organizations, namely Learning from Failures (LFF).  



 

Figure 1: Cause and effect diagram 
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As Edmonson (2011) elaborates, that not all errors are bad, and learning from these provides an 
organization with great improvement opportunities. She explains that psychological safety is one of the 
necessary conditions in order to achieve LFF; this stops the blame game in organizations. In this 
research, LFF is assessed by looking at three underlying aspects (Dahlin et al., 2018); Opportunity, 
Motivation, and Ability. Psychological safety can be compared to the Motivational aspect of LFF. Only 
one identified article focuses on LFF in a military organization, this article is written by Catalano et al. 
(2018). They elaborate that the no-rank practice of debriefs in the airforce is based on psychological 
safety.  

Both LFF and organizational learning have been found to impact the overall and IP of organizations. 
LFF has been proven to provide opportunities for organizations to improve their future performance 
(Baumard & Starbuck, 2005; Carmeli, 2007; Carmeli et al., 2012; Caron et al., 1994; Dahlin et al., 
2018; Hora & Klassen, 2013; Welch & Steen, 2013; Wilhelm et al., 2019). Learning processes have 
been found to be dependent on the TM in a team or organization (Akgün et al., 2005; Argote & Miron-
Spektor, 2011; Wilhelm et al., 2019). Since LFF seems to be dependent on TM and influencing the IP, 
it is expected that LFF mediates the relation between TM and IP. As Edmondson (2011) highlights to 
learn successfully, there needs to be a supporting culture. LFF as defined in this research as the Learning 
from Failure without the process of getting knowledge included, which implies that LFF is dependent 
on KS in order to receive knowledge from which then can be learned. This is supported by multiple 
researchers such as; Caron et al. (1994), Hora and Klassen (2013), Taylor and Wright (2004). 

In the systematic literature review that is performed for this research, several articles were found, 
including one or more of the variables of interest. The most relevant articles are shown in Table 1. This 
study will make a number of contributes to the existing literature. As Table 1 explains, to the best of 
my knowledge, not one study that includes all variables taken into account in this study. As Argote 
(2015b) explains, more research is needed on organizational learning and Knowledge Sharing in a 
specific organizational context. In this article, it is revealed that there is a need for further research into 
TMS at the corporate level and its impact on team LFF (Argote, 2015b). Lewis et al. already highlighted 
this need in 2005. This research will also add value by showing the validity of KS measurements (van 
Wijk et al., 2008). Taylor & Wright (2004) note that there has been little research in Knowledge Sharing 
in a public service organization, and according to Ali et al. (2020), future research should specifically 
investigate the effects of TM on IP. According to Taylor & Wright (2004), KS within public service 
organizations needs more attention. 

Argote (2015a) also highlighted the importance of studying Transactive Memory Systems in relation to 
organizational learning, which is partly done in this study. There is little research with regards to TM 
in a global organization and globally distributed teams (Oshri et al., 2008). Current KS literature 
overemphasizes technological solutions to sharing knowledge. Not enough emphasis is placed on the 
human side of sharing knowledge and the non-technological solutions that can increase Knowledge 
Sharing (Kottlarsy & Oshri, 2005). Furthermore, Kim & Lee (2020) stress that how well an organization 
can LFF is highly dependent on the organizations, and further research needs to be conducted. More 
research was also requested on KS and IP by Maurer et al. (2011). Finally, as Table 1 shows, not one 
study includes the mediated relationship of TM to IP by either KS or LFF.  
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Table 1: Overview of systematic literature review articles 
Reference TM KS LFF IP Additional variables Methodology 

(Ali et al., 2020) Me   DV Absorptive capacity (Me) 
Social media (IV) Quantitative 

(Argote, 2015a) IV IV   Organizational learning (DV) 
Absorptive capacity (IV) Theoretical 

(Argote & Miron-Spektor, 
2011) IV IV   Organizational learning (DV) 

Shared values and beliefs (IV) Theoretical 

(Baumard & Starbuck, 
2005) 

  DI IV Learning from success (IV) 
Organizational learning (IV) Qualitative 

(Bertels et al., 2011) IV DV   Supportiveness for innovation (Mo) Cross-sectional 
study 

(Caron et al., 1994)  IV DV  Organizational support and commitment 
(IV) 

Longitudinal 
case study 

(Choi et al., 2010) IV Me   Performance (DV) 
IT support (IV) Quantitative 

(Dahlin et al., 2018)  IV DV  A lot Theoretical 
(Edmondson, 2011)   DV IV Culture (IV) Theoretical 
(Frenz & Ietto-Gillies, 
2009) IV IV   Creativity (DV) 

Openness (IV) Quantitative 

(Gino et al., 2010) Me IV  DV Different types of experience (Mo) Quantitative   

(Ittner et al., 2001)  IV  IV Organizational performance (DV) 
Cost production volume (IV) Quantitative   

(Kim & Lee, 2020)  IV IV  
Organizational performance (DV) 
Openness (IV) 
Absorptive capacity (IV)  

Quantitative   

(Kotlarsky & Oshri, 2005)   IV DV Social ties (IV) Quantitative  

(Lewis et al., 2005) IV DV   
Shared values and beliefs (Mo) 
Effective communicating(Mo) 
Group stability (Mo) 

Longtidunal 
experiment 

(Maurer et al., 2011)  Me  DV Performance of teams (DV) 
Social capital (IV) Quantitative 

(Nevo & Wand, 2005)  IV  DV  Theoretical 

(Oshri et al., 2008) IV DV   Shared values and beliefs (Mo) 
Cultural distance (Mo) Case study 

(Schmickl & Kieser, 
2008) IV DV   Common language (Mo) 

Different perspectives (Mo) Case study 

(Taylor & Wright, 2004)  DV IV  
Organizational climate (IV) 
Vision (IV) 
Information quality (IV) 

Mixed methods 

(Tsai & Wang., 2009)  IV  DV Collaboration with external partners (Mo) 
Internal investment (Mo) Quantitative 

(Welch & Steen, 2013)  IV IV  
Improved policies and practices (DV) 
Organizational support and commitment 
(IV) 

Theoretical  

(Wilhelm et al., 2019) Mo  IV Y Performance organization (DV) 
Psychological safety (Mo) Quantitative 

(Yao & Chang., 2017)  IV  DV Absorptive capacity (IV) 
Climate for innovation (Mo) Quantitative 

(Zhao & Chadwick, 2014)  IV  DV Strategic orientation (IV) 
Rewards and training (IV) Quantitative 

(Zhu et al., 2018)  IV Me DV Support for changes (IV) Quantitative 

This study IV Me Me DV Support for Innovation (Mo) 
Shared Vision (Mo) Mixed methods 

DV= Dependent variable 
IV= Independent variable 
Me= Mediator variable 
Mo= Moderator variable 
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1.3. Research objective and questions 

The goal of this graduate research project is to provide recommendations for NATO, NATO allies 
(MODs), AND Centers of Excellence (COEs) to increase their IP. This matches the problem statement 
of this research: “Defense organization should be able to protect its population and democratic freedom 
effectively. This position is threatened by Russia and China’s growing innovative capabilities. 
Innovation is expected to enhance NATO’s, MODs, and COEs innovation performance, ensuring its 
ability to defend and protect.” 

The research question of this research is: 

What adaptations in Transactive Memory, Knowledge Sharing, and Learning from Failure could lead 
to an improvement in Innovation Performance? 

To answer the research question, the following three sub-questions will be answered in this study: 

• SQ1: How do the variables Transactive Memory, Knowledge Sharing, and Learning from 
Failure interact? 

• SQ2: What is the current status of the Transactive Memory, Knowledge Sharing, and Learning 
from Failure within NATO, MODs, and COEs? 

• SQ3: How could NATO, MODs and COEs, improve Transactive Memory, Knowledge Sharing, 
and Learning from Failure to increase Innovation Performance, based on theoretical and 
practical findings? 

 
1.4. Outline of the thesis 

Now that the research is defined, chapter 2 will focus on previous literature, which gives a more in-
depth insight into the included variables. Attention is paid to the IP, TM, KS, and LFF. This literature 
is the base of the hypotheses that are developed. After that, in chapter 3, the research methodology is 
highlighted, focussing on the mixed-method methodology and the quantitative and qualitative aspects 
of this. For both of these aspects, the measurements, logistics, analysis, and validity and reliability are 
discussed. The data from the innovation units in NATO, NATO allies (MODs), and COEs is gathered 
using a questionnaire, results from analyzing this data are discussed in chapter 4. In chapter 5, the 
qualitative interview data analyzed, and the results are presented. Continuing with chapter 6, 
conclusion, and discussion, including an answer to the research question, theoretical contributions, 
practical recommendations, and limitations.  
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2. Theoretical background and conceptual model development 
In this chapter, previous literature will be elaborated on, which will be used to develop the hypotheses 
and the conceptual model. The literature review creates the foundation for the research, and it is used 
to synthesize research findings and to identify gaps in the existing literature (Snyder, 2019). A 
systematic literature review is used to synthesize research findings. The systematic literature review is 
done according to the methodology of Kitchenham (2004). This methodology consists of three main 
phases; (1) planning the review, (2) conducting the review, and (3) reporting the review. The first and 
second phases are elaborated on in Appendix C, and the second phase is also summarized in Figure 2. 
The last phase, reporting the review, is shown in this chapter. 

 

Figure 2: Overview of systematic literature review 1 

Literature about Innovation Performance will be discussed first, including the openness aspect of open 
innovation. Following this, the different concepts will be addressed, starting with Transactive Memory, 
Knowledge Sharing, and ending with Learning from Failure. Subsequently, attention will shift towards 
moderator variables identified in the previous literature. This literature review will be concluded with 
the final conceptual model. 

 

2.1. Innovation Performance 

Innovation can be defined in multiple ways. It is a buzzword that is used in various disciplines, and it 
is not always clear what is meant with this word. In the literature review of Baregheh et al. (2009) the 
following definition of innovation is used; "Innovation is the multi-stage process whereby organizations 
transform ideas into new/improved products, service or processes, in order to advance, compete and 
differentiate themselves successfully in their marketplace" (p. 1334). Almost all definitions of 
innovation are close to this definition and include the development and implementation of new ideas 
for products, processes, or services (Zhao & Chadwick, 2014). For many organizations, innovation is 
the source of their success, and it can help organizations to transform ideas into new and improved 
products services or processes (Baregheh et al., 2009). Innovation has been found as an essential aspect 
for the survival of all organizations (Kim & Lee, 2020), and it is a highly knowledge-intensive task 

#1
TS=(transactive memory) AND TS=(knowledge transfer OR knowledge sharing OR 
knowledge acquisition) AND TS=(learning from failure OR learning from errors OR 
learning from mistakes)

#2
TS=(“Innovation performance”) AND TS=(”transactive memory” OR “knowledge 
transfer” OR “knowledge sharing” OR “learning from failure” OR “learning from 
errors” OR “learning from mistakes”)

#3
TS= (transactive memory) AND TS= (knowledge transfer)

#4
TS= (learning from failure) AND TS= (knowledge transfer)

#5
TS= (transactive memory) AND TS= (learning from failure OR learning from errors 
OR learning from mistakes)

#6
TS=(Innovation performance) AND TS=(Openness)

Search strings: 6

871 articles

Quality assessment 

73 articles 
dropped

701 articles 
dropped

Abstract assessment

Full article review 52 articles 
dropped

31  articles remaining 
for analysis
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which requires organizations to have the relevant knowledge to find the best innovation opportunities 
(Ali et al., 2020; Chiu et al., 2006; Gómez et al., 2017; Tsai & Wang, 2009; Zhao & Chadwick, 2014). 
Not being able to innovate might have substantial negative consequences. For private companies, this 
might result in low sales or bankruptcy (Miller, 2019). For public organizations: "innovation has the 
potential for contributing significantly to a country's economic growth and prosperity directly by 
reducing the cost of delivering public services and by increasing the quality and array of those same 
services" (United Nations, 2017, p 2). As explained in the introduction, innovation in a military 
environment is needed to ensure that the military can provide safety for citizens and himself. Innovation 
guarantees that the army is at least as good as the enemy (Henderson, 2018). It is thus clear that all 
organizations, including military, should innovate. 

Innovation performance (IP) can be seen as the innovative capability of an organization (Zhao & 
Chadwick, 2014) and is not always easy to assess. The performance can be rooted in, among others, the 
number of sales of innovative products (Cho & Lee, 2019), the number of patents that are requested by 
an organization (Katila, 2000), or the number of innovative ideas (Carvalho et al., 2015). It is often 
highlighted that looking at only one aspect of innovative performance is not successful (Gómez et al., 
2017). Maurer et al. (2011) explain IP as developing better products, which seems suitable in an 
engineering context; however, not in all settings is it easy to look at the development of products. In 
other contexts, the output of innovation is more difficult to assess. It can be seen as the impact 
innovative activities have on the organization, as is used by Lazzarotti et al. (2011). The innovative 
output can, for example, be that it takes less time to implement a new idea than the time it used to take 
(Aloini et al., 2017). Zhu et al. (2018) elaborate that the behavior of employees has an enormous impact 
on the performance of the organization, and this is also highlighted by Laursen & Salter (2006). The 
performance of innovation activities can be accessed on different levels. Team IP includes to what level 
team members can change products, processes, and services (Ali et al., 2020). Ragnus & Černe (2019) 
make a distinction between a team and an individual IP, where they use innovative behavior as an 
individual performance measurement. This implies that innovative behavior "the intentional 
introduction and application of new ideas, products, processes and procedures to work roles, units or 
organizations" (Litchfield et al., 2018, p. 352) is critical to take into account.  

There are different kinds of innovation. For one, organizations can innovate their products, processes, 
or strategies. Innovation can be categorized in different ways. Cho & Lee (2019), for example, make a 
distinction between product and process innovation, and Baragheh et al. (2009) even includes people. 
All different kinds of innovation will be taken into account in the scope of this research. 

2.1.1. Openness 

Next to the different innovation categories, innovation can be done in different ways. Innovation can 
be fully internally tackled, which enables the organization to have full control of their innovation 
(Chesbrough, 2003). However, nowadays, there is often so much innovation outside of organizational 
boundaries, that internal innovation is often not feasible. Many organizations do not have the resources 
to perform enough innovation internally (Chesbrough, 2006). Therefore, another option is for 
organizations to make use of external resources as well as internal resources to innovate. Because 
innovation often goes hand in hand with high uncertainty, organizations benefit from external 
knowledge. Every external link increases the chances of success, according to Love et al. (2013), this 
is not solely, because of the increased amount of incoming external knowledge, but also by increasing 
the chances of complementary knowledge. Besides, in many innovation projects, the problems are too 
challenging for individual organizations; this is also a reason why organizations try to collaborate with 
external parties (Olsen et al., 2017). According to Roper et al. (2017), it has been well established that 
external knowledge is a crucial source for innovation, as is highlighted by Wang et al. (2020) and Chen 
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et al. (2019). The external sources that can be used are broad; it can include customers, suppliers, 
universities, research institutions, industry, and rival firms (Laursen & Slater, 2006; Lazzarotti et al., 
2011; Salge et al., 2013). Often novel and useful knowledge is external (Wang et al., 2020), which is 
harder to implement since the context is not always comparable (Tsai & Wang, 2009). Having a Shared 
Vision might help in applying this knowledge (Argote & Miron-Spektor, 2011). 

The degree to which organizations use external knowledge can be seen as openness (Chesbrough, 2003; 
Garcia Martinez et al., 2014; Ghisetti et al., 2015; Gómez et al., 2017; Laursen & Salter, 2006; Love et 
al., 2013). Openness can be categorized into aspects, breadth, and depth (Laursen & Salter, 2006; Roper 
et al., 2013; Wang et al., 2020). Regarding the breadth of openness, it is essential to identify useful 
external partners as well as maintaining the relationship with different external partners (Love et al., 
2013). The depth aspect of openness is focused on the extent of knowledge deepness that is drawn from 
the different external sources (Laursen & Salter, 2006). Laursen & Salter (2006) explain that not all 
increases in the breadth of external knowledge are positive. At some point in time, the costs of finding 
new external parties outweigh the benefits of external parties. However, this is contrary to what Love 
et al. (2013) found in their study; they did not report a u-shaped relation between openness and 
innovation output. Also, Kim & Lee (2020) included breadth and depth of the search for external 
knowledge in their research; however, their results regarding this were inconclusive. Openness to 
external knowledge seems to have a lot of positive consequences. Nevertheless, it also has negative 
sides. For one, openness in organizations comes with costs related to the incorporation of external 
knowledge such as identification, assimilation, and utilization costs (Gómez et al., 2017; Love et al., 
2013). When organizations are too open to external knowledge, this might prevent them from keeping 
a competitive advantage (Ghisetti et al., 2015). 

2.1.2. Open innovation  

When organizations are very open to external knowledge and innovate build on collaboration and shared 
resources between different parties, this is called open innovation (Dahlander & Gann, 2010; Felin & 
Zenger, 2014; Pollok et al., 2019; Vázquez-Casielles et al., 2013). Positive consequences of open 
innovation might involve lower R&D costs since these can be shared with other organizations, and it 
helps to rely not solely on internal resources. It gives access to more diverse resources (Gómez et al., 
2017). Open innovation is used more and more since organizations are less able to innovate using only 
internal resources. External resources and collaborations are used to keep innovating (Dahlander & 
Gann, 2010; Felin & Zenger, 2014; Laursen & Salter, 2006; Roper et al., 2013; Roper et al., 2017; 
Vázquez-Casielles et al., 2013; Yao & Chang, 2017). The reason that more and more organizations are 
unable to innovate internally can be found in the shift in the knowledge distribution, which means 
knowledge is not solely in the hands of central R&D facilities but scattered across organizations 
(Chesbrough, 2006). Using both external and internal knowledge in an open innovation format has been 
found more successful than the internal innovation processes, also known as closed innovation (Gómez 
et al., 2017; Chesbrough, 2003). There is a clear distinction between outbound and inbound open 
innovation. Outbound Open Innovation is the type of open innovation where an organization exploits 
its resources by leveraging opportunities outside of the organizational boundaries (Masucci et al., 2020). 
The Inbound Open Innovation, in comparison, is used to close internal knowledge gaps by acquiring 
external knowledge (Dahlander & Gann, 2010; Temel & Vanhaverbeke, 2020). In this research, both 
of these options will be seen as open innovation, and no distinction will be made.  
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2.2. Transactive Memory 

Since innovation is highly dependent on knowledge, one of the aspects that have been found to influence 
IP is the knowledge of where to find knowledge within an organization, because it reduces the necessary 
resources to get the right knowledge. (Nevo & Wand, 2005; Wilhelm et al., 2019; Ali et al., 2020). 
Knowledge is embedded in and can be accessed by memories. Each individual has internal memory, 
however often in addition to internal memory, external memories are used (i.e., a calendar or a phone 
book). To access external memories, you need to know the location of the information you are looking 
for. Wegner (1987) explains this with the example of looking for a phone number. You know where to 
look, the phone book, but you do not know the phone number, the information itself. Knowing where 
information can be found is often more important than knowing the information itself (Wegner, 1987). 
Knowing who knows what is defined by Transactive Memory (TM) (Argote, 2015a; Choi et al., 2010; 
Kotlarsky & Oshri, 2005; Lewis et al., 2005; Nevo & Wand, 2005; Oshri et al., 2008; Schmickl & 
Kieser, 2008). To fully understand the concept of TM,  the three stages of memory must be understood. 
For information to become a memory, it will first be encoded; after that, it will be stored, and the last it 
can be retrieved. In the first stage, encoding information, the group needs to decide what information 
should be encoded collectively; this is done by communicating (Lewis et al., 2005). After which the 
encoded information is then stored. Transactive retrieval is only possible if the group knows exactly 
where the knowledge is stored, so when the group knows "who knows what" (Moreland & Myaskovsky, 
2000; Oshri et al., 2008; Wegner, 1987). Using TM, individuals become a source of external memory 
for their team members (Akgün et al., 2005). 

2.2.1. Specialization, Credibility, and Coordination 

TM is dependent on the levels of Specialization, Credibility, and Coordination within teams (Ali et al., 
2020; Choi et al., 2010; Lewis, 2003; Lewis et al., 2005). This implies that a TM is never the same; it 
is entirely dependent on the individual team members (Argote, 2015a). Nevo & Wand (2005) 
conceptualized these three aspects as memory differentiation (Specialization), task Coordination, and 
task Credibility. The Specialization aspect of TM indicates the level of differentiated knowledge 
between different group members (Lewis, 2003). As Wegner (1987) describes, a TM is not useful if 
there is no Specialization in the knowledge of individuals. Besides, the Specialization aspect helps 
match the right person to the right tasks (Argote, 2015a). What a person knows is defined by his or her 
work experience and educational background. If every member knows the same, there would be no 
need to know who knows what (Argote, 2015a). Lewis et al. (2005) explain how the Specialization 
aspect of TM is increased by the knowledge of what others know because individuals often choose to 
learn more about something others do not know about, which increases the Specialization. The 
Credibility aspect of TM describes the perceived reliability of the knowledge of other individuals; this 
can also be seen as the level of trust between members (Argote, 2015a). All members need to perceive 
high Credibility of others' knowledge. If this is not the case, the individual that perceives low Credibility 
will not develop complementary knowledge but will focus on the knowledge of others (Lewis, 2003). 
This indicates that the Specialization and Credibility aspects of TM are strongly correlated (Lewis, 
2003). The last element is the Coordination; this refers to the knowledge processing. It captures how 
teams handle information (Lewis, 2003). When Coordination improves, employees can anticipate better 
to each other's behavior (Moreland & Myaskovsky, 2000).  

Schmickl & Kieser (2008) specifically focused on highly specialized teams, working on technical 
innovations. They found that TM increases performance by improving the Coordination in a project. 
The development of TM allows for efficient use of cognitive resources by the Specialization aspect of 
TM (Gino et al., 2010). Performing tasks together in a team has a positive impact on TM in three 
different ways, according to Lewis et al. (2005). By completing a mission together, the team members 
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develop a better understanding of who knows what in the team. Next, the team discovers new 
possibilities to integrate the information others have. Moreover, they gain a better understanding of 
their own knowledge (Lewis et al., 2005). This implies that changes in a group decrease the efficiency 
of the TM in a group, as elaborated by Lewis et al. (2005). Besides, Argote (2015a) elaborates that 
obtaining information about others' expertise and communicating increases TM.  

As can be expected, TM within a team does not develop instantly. It develops when a group learns more 
about the experiences and knowledge of the group members. Most of the time, a basic TM develops 
based on social perception, which often is when individuals experience cognitive interdependence with 
others (Brandon & Hollingshead, 2004; Wegner, 1987;). According to Ali et al. (2020), teams perform 
well when they know who is good at what. As they elaborate, this develops over time, and therefore 
team tenure is a critical aspect when looking deeper into TM within teams. When TMs are stored in a 
system, this makes a Transactive Memory System (TMS). A TMS can be seen as a technical system 
used to assist employees in understanding who knows what in the team or organization (Nevo & Wand, 
2005). A TMS increase the task knowledge in a group since it provides access to the team member's 
expertise. Having a TMS is found to enhance TM in organizations (Ali et al., 2020).  

2.2.3. Impact of Transactive Memory  

A TMS is found to have an impact on different aspects of performance. It has been found to support 
both creativity (Gino et al., 2010) and innovation within an organization (Argote, 2015a), by enabling 
teams to envision and exchange ideas smoothly. Additionally, it has been found to have a positive 
association with speed to market, new product success, as well as efficient Coordination of expertise in 
teams (Oshri et al., 2008). A TMS does not only increase the performance of the project it is developed 
for, but the overall performance of the team is improved because the developed TM is useful for all 
projects(Lewis et al., 2005). It is a valuable tool that allows teams to leverage the knowledge of team 
members in their projects (Choi et al., 2010). 

On the other hand, the negative impacts of TMS were also found by Oshri et al. (2008). They elaborate 
that the distribution of knowledge (related to Specialization) can increase conflict and errors in 
communication because knowledge is then not correctly understood. Within large organizations or 
teams, the impact of a TMS will be more prominent since it often takes more resources to find the right 
individual in large groups than in smaller groups (Schmickl & Kieser, 2008). Consequently, teams with 
a TMS will make fewer errors than teams without efficient TMS (Argote, 2015a). A TMS consists of 
individual memory systems combined with the communication between individuals (Nevo & Wand, 
2005; Oshri et al., 2008), and it can be a source for the competitive advantage of firms (Argote, 2015a). 

Not only a TMS has been found to impact organizational performance. If within an organization the 
knowledge of who does what is available (not necessarily embedded in a system), this is found to 
increase the performance of teams by making better use of each other's knowledge (Brandon & 
Hollingshead, 2004; Kane et al., 2005; Lewis, 2003). Similarly, researchers have found that TM 
improves the performance of organizations (Choi et al., 2010; Kottlarsky & Oshri, 2005; Lewis et al., 
2005; Oshri et al., 2008). Further, TM is perceived to improve collaboration by decreasing the time and 
resources necessary to find the right people (Kotlarsky & Oshri, 2005). It has been linked to specific 
dimensions of performance as well, for example, speed and quality (Gino et al., 2010; Lewis, 2003). It 
is knowing who knows what will help to save time to find the right individuals within an organization 
(Agrote, 2015a).  

To develop and implement new ideas, based on both internal and external knowledge, there should be 
knowledge about who knows what (TM). Within a cross-functional context, such as innovation, teams 
often have highly diverse knowledge, which could benefit from having a TM and a TMS in place 
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(Wilhelm, 2019). Without having TM, it is expected that organizations need to use a lot of resources to 
find out who is doing what, which is required to innovate openly. It is thus likely that when an 
organization has an efficient TM, this will increase the IP.  

H1: Transactive Memory positively influences Innovation Performance.  

 

2.3. Knowledge Sharing 

Related to Transactive Memory, is Knowledge Sharing (KS) within the organization. It seems to be not 
enough to know the location of knowledge if the knowledge is not being shared (Argote, 2015a). 
Implementing the right knowledge in innovation projects increases the performance of these projects, 
this requires KS (Love et al., 2013). Consequently, for knowledge-based organizations, it is essential to 
leverage this knowledge in developing and delivering products and services (Argote et al., 2000; Hinds 
et al., 2001; Lewis, 2003; van Wijk et al., 2008). Knowledge can be embedded in the organization, the 
context, employees, tools, tasks, and even culture (Argote & Miron-Spektor, 2011). Knowledge can be 
defined as: "information combined with expertise, insights, beliefs, and lessons learned" (Hollingshead 
et al., 2002, p. 335), and it can be internally or externally created (Frenz & Ietto-Gillies, 2009). As is 
discussed innovation could benefit from implementing external knowledge internally (Garcia Martinez 
et al., 2014; Ghisetti et al., 2015; Gómez et al., 2017; Lauren & Salter, 2006: Love et al., 2013), however 
knowledge can also be transferred between teams or shared within one team. According to Abrams et 
al. (2003), the success of organizations is dependent on the ability to share knowledge within the 
organization. When organizations have distributed work, knowledge transferring becomes increasingly 
important (Argote & Miron-Spektor, 2011). As Kotlarsky & Oshri (2005) and Oshri et al. (2008) 
explain, KS is also increasingly important in globally distributed organizations, especially when the 
teams work on new products or innovations (Kotlarsky & Oshri, 2005). In public services, Knowledge 
Sharing has also been found important (Taylor & Wright, 2004). KS can only occur when individuals 
are proactive and motivated. It can also be called; knowledge transfer, knowledge flows, or knowledge 
acquisition (van Wijk et al., 2008).  

2.3.1. Aspects related to Knowledge Sharing 

It is important to take into account that not all researchers define KS in the same way. In the 
Organizational Learning literature, learning indirectly from other's experiences is often called 
knowledge transfer (Argote, 2015a; Argote & Miron-Spektor, 2011; Gino et al., 2010), which, 
according to van Wijk et al. (2008) is a synonym for KS. This view, however, includes a component of 
using the newly acquired knowledge to change the organization's behavior. Knowledge transfer is here 
conceptualized as a subprocess of Organizational learning (Argote & Miron-Spektor, 2011; Gino et al., 
2011). Lewis et al. (2005) define leaning transfer as knowledge acquired in one situation and leveraged 
in another situation. In this definition, learning transfer can be compared to knowledge transfer. Not all 
knowledge an organization acquires; however results in a change in behavior (Argote & Miron-Spektor, 
2011), This implies that not all sharing activities are included in this concept. KS is thus a more 
complete term, since it not only includes shared knowledge that then results is changes but also the 
shared knowledge which is not implemented in behavior changes. For example, Schmickl & Kieser 
(2008) use KS as only the process of giving information to another unit, without including the need that 
the information should be used or applied by the other unit, as are Nevo & Wand (2005). KS is also 
found as an aspect of group learning, which is defined as a process that includes KS, creating new 
knowledge and evaluating new knowledge (in combination with the old knowledge) (Lewis et al., 
2005). KS is also part of knowledge management, which includes generating and applicating knowledge 
(Maurer et al., 2011: Taylor & Wright, 2004). Baruch & Lin (2012) define KS as: "individuals' sharing 
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organizationally relevant experiences and 
information with one another, increasing 
the resources of a team (or an 
organization)" (p. 1155). They elaborate 
that KS often happens because of 
cooperation between individuals, which is 
done because it increases the performance 
of both parties. It becomes clear that KS is 
part of different concepts, as illustrated in 
Figure 3. In this research, KS is conceptualized as the process of transferring knowledge between 
individuals, teams, and organizations without the need for a change in receiving individual, team or 
organization. 

There are quite some antecedents related to KS and its consequences (van Wijk et al., 2008). These 
antecedents are important to understand, since they explain the process. However,the antecedents itself 
are not included in the research. The first discussed antecedent of KS is knowledge characteristics. Not 
all types of knowledge are the same, and there are a lot of variables that have an impact on KS. For 
example, knowledge can be explicit or tacit (Argote, 2015a; Bertels et al., 2011). Different kinds of 
knowledge have been proven to impact the levels of KS in different levels (Argote & Miron-Spektor, 
2011; Maurer et al., 2011). Organizational characteristics include organizational size, which mildly 
stimulates KS, organizational age and decentralization, which have not been found to affect KS (van 
Wijk et al., 2008). Communication problems, different perceptions and different attitudes are aspects 
that make KS increasingly difficult (Schmickl & Kieser, 2008). KS might be easier when both the 
sender and receiver of knowledge share the same values (Li, 2005). And a shared identity can be useful 
to find similarities between teams, which makes the implementation of knowledge easier (Argote & 
Miron-Spektor, 2011). Since these aspects have an impact on the amount of KS within and between 
teams, it can be expected that KS differs tremendously between teams. Often there is more KS in 
innovative projects than in other projects because innovative projects often combine more information 
(Schmickl & Kieser, 2008). The amount of KS in product innovation projects is determined by the 
number of iterations in these projects (Schmickl & Kieser, 2008). Choi et al. (2010) explain that ability 
to share knowledge affects the competitive advantage of the organization directly. However, they also 
explain that it does not matter how much information is shared if it is not applied efficiently, it will not 
increase performance. Using the definition of this research, it can be expected that if Choi et al. (2010) 
are correct, KS, on its own, will not enhance the IP of an organization.  

2.3.2. Impact of Knowledge Sharing 

Caron et al. (1994) highlight the importance of KS between projects in order to increase the overall 
performance of the organization and the individual projects, as they elaborate, transferring knowledge 
throughout the organizations assures that this is applied continuously. KS has been a proven positive 
effect on the performance of organizations (Kotlarsky & Oshri, 2005). Having an effective KS is 
believed to reduce the resources needed to use external knowledge in open innovation processes. Fewer 
resources used for innovation projects and processes will increase the performance of open innovation, 
according to the definition of open innovation in this research. According to the meta-analytical review 
performed by van Wijk et al. (2008), KS helps organizations to develop a broader knowledge base that 
increases IP, especially when we talk about KS between organizations or teams because innovation is 
dependent on diverse knowledge (Wilhelm, 2019). They have also found that innovativeness is 
positively correlated with KS. Innovativeness can be seen as part of the IP and because of that, it is 
expected that an increase in KS increases the IP. The level of creativity within teams is enhanced by 

 

Figure 3: KS as part of different concepts 
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indirect experience (Gino et al., 2010). As Zhao & Chadwick (2014) explain in order to be innovative, 
knowledge should be shared within the organization. 

However, KS is expected not to be independent, but to be positively influenced by the knowledge of 
who knows what (TM). How can teams be expected to transfer their knowledge if they are unable to 
identify who is doing what? Quite some studies have already found proof of this relationship. KS, 
defined as learning from indirect experience, is theorized to be facilitated by TM (Argote, 2015; Argote 
& Miron-Spektor, 2011; Gino et al., 2010). The TM will facilitate the gathering of the correct 
knowledge which then can be shared throughout the organization (Argote, 2015a). In addition to this, 
Argote & Miron- Spektor (2011) elaborate that a TMS lowers the resources necessary to find the right 
people in the organization. As Schmickl & Kieser (2008) explain, TM can reduce the resources needed 
to identify specialists, especially in large organizations, this task is challenging, however important.  

Besides, the need for KS can be reduced by several aspects; common knowledge, coordination systems, 
modularization, prototyping or a TMS especially in highly innovative teams (Schmickl & Kieser, 2008). 
According to them, TM can be used to reduce the need for, and the amount of KS in product innovation 
projects. A TMS is also found to solve some of the problems related to KS, such as sharing information 
regarding the location and the development of standardized guidelines for information exchange (Oshri 
et al., 2008). In line with this, Oshri et al. (2008) argue that TM is an enabler for KS. The processes in 
a TMS (encoding, storing, and retrieving) are assumed to increase allocation of knowledge between 
individuals (Nevo & Wand, 2005; Oshri et al., 2008). Nevo & Wand (2005) explain that KS and the 
use of this knowledge are depended on the ability to create collective memory. Choi et al. (2010) found 
that TM positively influences KS (Choi et al., 2010). However, there has also been found evidence of 
the relation going the other way around, KS might improve knowledge integration in organizations and 
by that it might increase Coordination in projects (Oshri et al., 2008). There seems to be sufficient 
evidence that suggests that KS impacts the IP and is impacted by TM. These two aspects suggest a 
positive mediation of KS on the relation between TM and IP.  

H2: Knowledge Sharing mediates the relationship between Transactive Memory and Innovation 
Performance 

 

2.4. Learning from Failure 

As Figure 3 illustrates, KS can be seen as part of learning from others' experiences, which in turn is part 
of Organizational Learning (OL) (Argote, 2015; Gino et al., 2010). OL is often found in the literature 
with IP and TM (Argote, 2015; Argote & Miron-Spektor, 2011; Nevo & Wand, 2005). Argote & Miron-
Spektor (2011) define OL as: "a change in the organization that occurs as the organization acquires 
experience" (p. 1124). As they explain, an organization can learn directly from their own experience 
and indirectly form others' experience. Experience, which can be measured by looking at how often a 
task is performed, interacts with the environment, and creates knowledge (Argote & Miron-Spektor, 
2011). OL occurs over time and always includes interaction with the context of the organization (Argote 
& Miron-Spektor, 2011). OL is extensive but can be looked at in smaller scopes; for example, as Argote 
& Miron-Spekto explain (2011), organizations with rare experiences might benefit from learning from 
these rare experiences. Learning from Failures (LFF) is learning from a specific kind of experience, 
namely the mistakes that might have occurred. LFF is defined as: "the extent to which a team reflects 
upon the problems and errors it experiences, interest and makes sense of the way they occurred and 
discusses what actions are needed to produce improved outcomes" by Carmeli et al. (2012, p. 33) who 
focus on LFF on the team level. As Dahlin et al. (2018) explain, LFF is a distinct area in OL research, 
which borrows much from traditional learning studies. Learning in different contexts requires a 
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different kind of learning strategies (Edmondson, 2011). This implies that both OL and LFF have 
different approaches and should thus not be seen as one concept. Furthermore, OL is broader than LFF, 
and they cannot wholly be compared with each other. Were both OL and LFF result in a change in the 
organization (Arogte, 2015; Dahlin et al., 2018), the input is different; LFF starts with the knowledge 
about failures (Wilhelm et al., 2019) and OL starts with experience (both internally and externally) 
(Argote, 2015a). LFF can be seen as fully part of OL, where OL includes more than LFF (Dahlin et al., 
2018).  

As Figure 1 illustrates, LFF is identified as one of the possible causes for a lower IP. Innovation often 
goes hand in hand with so-called "failed projects" (Maslach, 2015). However, these projects are not 
always "real" failures since they can also have a positive outcome that was not intended. Failure is 
defined as unrealized strategies, which does not automatically imply that the not intended outcome is 
negative (Welch & Steen, 2013; Kim & Lee, 2020). Innovation projects failure often results in good 
feedback, generally related to the process rather than outcomes (Kim & Lee, 2020). Previous mistakes 
provide an opportunity to learn, and learning from these will help new projects to increase future 
successes (Carmeli, 2007; Carmeli et al., 2012; Edmondson, 2011). The LFF process depends on the 
knowledge about events, where knowledge about the failure is the input (Wilhelm et al., 2019). 
Numerous researchers highlight the importance that LFF needs to challenge and explore the causes of 
crashes. When a failure is just fixed, this might work counterproductive as then the underlying causes 
are not identified (Carmeli, 2007; Hora & Klassen, 2013; Tucker & Edmondson, 2003).  

2.4.1. Opportunity, Motivation, and Ability 

A few authors have noted that not much research has been done on LFF (Carmeli & Gittell, 2009; 
Baumard & Starbuck, 2005). A literature review by Dahlin et al. (2018), however, was found. In their 
literature review, Dahlin et al. (2018) have identified aspects of the Opportunity, Motivation, and 
Ability to learn from mistakes on different levels in the organization.  

Opportunity to learn refers to "the scope of information and the time that allows actors to learn from 
future events" (Dahlin et al., 2018, p.254). Opportunities to learn consists of information and time 
available to learn. When a mistake is made, and there is time to analyze this mistake, this creates an 
Opportunity to reflect and improve future performance. The more errors are analyzed, the more 
experience is created; this can also be seen as on the job-learning (Hinds et al., 2001). Cannon and 
Edmondson (2001) explain this as seeking to identify failure; they elaborate that this is the first step in 
achieving Learning from Failure. Danneels & Vestal (2020) include Opportunity as the tolerance for 
failure an organization has, and this means that an organization accepts failure and sees this as an 
Opportunity to learn The climate within an organization also influences the Opportunity (Caron et al., 
1994). If making errors is seen as a taboo in an organization, employees are not likely to learn from 
their mistakes since they will not feel comfortable reflecting on these mistakes. On the organization 
level, recently, larger magnitude and higher visibility of mistakes provide a more significant 
opportunity. However, these errors will most likely also receive more attention from outsiders. In 
contrast to this, Baumard & Starbuck (2005) found that colossal mistakes are often less of a source for 
learning than smaller ones.  

The second aspect of LFF is Motivation, the willingness of employees to perform a task. Motivation to 
learn from mistakes can be seen as one of the resources used for LFF. One of the most important aspects 
to increase LFF is psychological safety (Carmeli, 2007; Carmeli & Gittell, 2009). As can be expected, 
teams that have a high workload often have a lower Motivation to learn from their mistakes. If 
organizations have a tendency to blame individuals for failures, rather than analyzing the error, this 
decreases LFF (Edmondson, 2011) According to Dahlin et al. (2018), this is because it lowers the 
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Motivation of individuals to communicate the errors. This can be compared to the second step of LFF 
defined by Cannon and Edmondson (2001), discussing and analyzing mistakes.  

Lastly, the Ability of LFF includes the capacity to identify, report, and understand failures as well as 
the capacity to find and implement solutions. Edmondson (2011) defines this Ability as detecting 
failures, which is not always easy because organizations often tend to hide their failures. This is in line 
with Tucker and Edmondson's study (2003) and the study of Hora and Klassen (2013), both showing 
that if the error is only corrected and not reported and understood, the error will keep occurring, the 
need for analyzing is high. To correctly analyze failures, there needs to be discipline and enthusiasm to 
understand this failure (Edmondson, 2011). The individual Ability of LFF can be increased by 
implementing training programs or by implementing review moments. Different leadership styles also 
influence the Ability of employees, and firms vary enormously in their Ability to LFF (Danneels & 
Vestal, 2020). It has been found that organizations that have standard implementing protocols or 
checklists often have a better Ability to LFF (Dahlin et al., 2018). This is comparable to the third step 
necessary to LFF, handling conflict productively (Cannon & Edmondson, 2001).  

Along with LFF, organizations can also learn from their successes, however learning from successes 
increases the likelihood of future failure; therefore, organizations can increase learning from their 
failures to increase future success (Baumard & Starbuck, 2005; Kim & Lee, 2020; Yamakawa & 
Cordon, 2015). Organizations often tend to pay more attention to their successes than to their failures 
(Taylor & Wright, 2004; Welch & Steen, 2013). Failures often make the organization doubt its current 
procedures, resulting in organizational changes that enhance the chances for success (Kim & Lee, 
2020). According to Edmondson (2011), organizations that are good at Learning from Failures are 
extremely rare. An argument for this has been found in the research of Wilhelm et al. (2019). As he 
explains, failure does not automatically lead to learning because failing harms self-esteem and positive 
self-image. This is in line with the fact that failure is often just seen as something terrible (Edmondson, 
2011). However, she also highlights the opportunities that failure brings. In her research, she focuses 
on the conditions under which employees do learn from their failures. Edmondson (2011) focuses on 
the conditions under which employees learn from their failures, she highlights a few essential aspects 
promote LFF; psychological safety, previous consequences of failure, and a learning culture.  

2.4.2. Impact of Learning from Failure 

There is only one article found that included both TM and LFF (Wilhelm et al., 2019). However, 
multiple articles included TM and OL (Argote, 2015; Argote & Miron-Spektor, 2011; Nevo & Wand, 
2005). As is highlighted, LFF can be seen as a part of OL, however, having a smaller scope than OL 
and focussing only on the failures instead of learning from all experiences an organization acquires 
(Argote & Miron-Spektor, 2011). Since OL partly exists of LFF, the relationships found between OL 
and TM are essential to take into account as well as the relations found between LFF and TM. As Argote 
(2015a) elaborates, OL is highly dependent on the organizational memory, because this helps to embed 
the lessons in the organization. TM is a form of organizational memory, focused on the knowledge of 
who knows what. 

Consequently, Argote and Miron-Spektor (2011) highlight the impact of metaknowledge, through a 
TMS, on the learning activities of an organization. Additionally, Lewis et al. (2005) focus on the relation 
of TMS on learning and performance of organizations. According to Lewis et al. (2005), a TMS 
promotes learning, for example, by learning broader. Due to the Specialization aspect of TM, group 
members will focus their learning activities on a more comprehensive range of topics. In like manner, 
Oshri et al. (2008) elaborate that having a shared encoding and retrieving process in teams, which are 
both necessities for a successful TM, are associated with team learning. As Wilhelm et al. (2019) 



 18 

explain, TM is dependent on different information resources on the team level to make LFF happen. 
One of the information resources they elaborate on is an efficient TMS. The positive relation between 
TM and LFF has further been found by Akgün et al. (2005).  

Both LFF and OL have been found to impact the overall and IP of organizations. LFF has been proven 
to provide opportunities for organizations to improve their future performance (Baumard & Starbuck, 
2005; Carmeli, 2007; Carmeli et al., 2012; Caron et al., 1994; Dahlin et al., 2018; Hora & Klassen, 
2013; Welch & Steen, 2013; Wilhelm et al., 2019). According to Cannon & Edmondson (2001), 
organizations can reduce the number of massive failures by paying more attention to smaller failures. 
Cyert & March (1963) explain this as a possibility to innovate. Failures can provide organizations with 
an opportunity to identify problems and improve their future innovations (Maslach, 2015). Using 
knowledge acquired from past mistakes helps to reduce future failures (Ittner et al., 2001). Not all 
studies including LFF, however, report a positive impact on the performance of the organization. As 
Kim & Lee (2020) report that by LFF, problems are identified, and solutions are found for the issues; 
however, they discovered that LFF does not increase IP. Additionally, learning from the mistakes made 
by others (for example, competitors) is found to increase the IP (Tsai & Wang, 2009). IP is increased 
when fewer resources are used for innovation projects and processes. One proven way of reducing 
resources, is preventing errors and failures, as the correction of these is often very costly (Tucker & 
Edmondson, 2003). Furthermore, learning from nonconformance activities helps organizations to 
handle failures more effectively, thus reducing resources (Ittner et al., 2001). Preventing mistakes and 
failures can be achieved by the process of learning from them, not by knowing the failures and errors 
itself (Yamakawa & Gordon, 2015).  

There seems to be sufficient evidence to suggest a positive impact of TM on LFF and of LFF on the IP. 
These effects, taken together form the third hypothesis. LFF can be expected to be dependent on TM, 
because you need to know about who is doing what, to identify the right people to gather information 
about failures, from which can be learned. And learning, in turn, increases the IP.  

H3: Learning from Failure mediates the relationship between Transactive Memory and Innovation 
Performance 

 

2.5. Impact of Knowledge Sharing on Learning from Failure 

Hypothesized are the mediated relations between TM and IP by both KS and LFF. However, it is 
expected that the two mediation variables might not be completely independent. Within the systematic 
literature review, attention is paid to the influence these variables have on each other. No study has been 
found that included all three variables (as can be seen in Table 1). Argote and Miron-Spektor (2011) 
have included OL and TM and KS in their study. However, they argue that both TM and KS are part of 
OL. Though, in this research, these variables are defined as separate variables.  

Without the knowledge about failures that happened in other teams, how can a team than learn from 
mistakes that are made elsewhere? This assumption is in line with Argote and Miron-Spektor (2011), 
they explain that KS can be seen as part of the OL process. Learning from Failure can be partly seen as 
OL; however, on a smaller scale. As is elaborated on by (Gino et al., 2010), OL depends on experience 
from the organization self but also from others. Learning from the experience of others does not happen 
without gathering knowledge. LFF, as defined in this research, is only the Learning from Failure without 
the process of getting knowledge included, which implies that LFF is dependent on KS to receive 
knowledge from which then can be learned. Taylor and Wright (2004) explored the importance of 
learning and information sharing in public services. In their research, they concluded that several 
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cultural aspects influence KS. They have found that LFF is one of these cultural aspects which 
significantly and positively influences Knowledge Sharing. They define LFF more as a culture where 
LFF is accepted than explicitly doing it. This can be compared to the Opportunity to LFF, as defined 
by Dahlin et al. (2018). Zhu et al. (2018) have found that when focusing on supply chains, learning 
from indirect experience increases when there is efficient KS. They elaborate that having KS is 
necessary to learn from other organizations, which can also be expected to be the case when looking at 
Learning from Failures (made by other organizations).  

As is highlighted before, LFF consists of three aspects, Opportunity, Ability, and Motivation (Dahlin 
et al., 2018). Dahlin et al. (2018) elaborate that information sharing is critical for motivating teams to 
learn from failure. Often the errors are not shared because it is assumed that team members are aware 
of these errors (Cannon & Edmondson, 2001; Dahlin et al., 2018). As is illustrated by Caron et al. 
(1994), sharing knowledge at the same time as developing a learning culture forms the basis of LFF in 
the organization they studied. Knowledge acquired helps to learn from past failures (Ittner et al., 2001). 
According to Lewis et al. (2005), Knowledge Sharing and using new knowledge together make the 
process of group learning. A team has the Opportunity to learn from their own mistakes as well as those 
made within other organizations/teams. Failure events are analyzed to learn from them, which creates 
knowledge. As Hora and Klassen (2013) explain, the two most common problems with LFF are related 
to the availability of knowledge and the overconfidence in the organization. When there is a successful 
KS, there will be more information and knowledge available to learn from. 

H4: Knowledge Sharing positively influences Learning from Failure. 

 

2.6. Moderating variables 

In the first systematic literature review, the basis for the conceptual model has been found. However, 
the included literature also describes an enormous amount of possible related variables. Shared values 
and beliefs are the most frequently mentioned (Argote et al., 2000; Argote & Miron-Spektor, 2011; 
Dolowitz & Marsh, 2000; Hora & Klassen, 2013; Lewis et al., 2005; Oshri et al., 2008; Yamakawa & 
Cordon, 2015). Related to the shared values and beliefs are, psychological safety (Wilhem et al., 2016), 
common language, and different perceptions (Schmickl & Kieser, 2008) these are mentioned to 
influence at least one of the variables. As well as, variables such as; absorptive capacity (Arogte, 2015a; 
Ali et al., 2020; Kim & Lee, 2020; Yao & Chang, 2017), cultural distance (Oshri et al., 2008), effective 
communicating, group stability (Akgün et al., 2005; Lewis et al., 2005), team creativity, and different 
types of experience (Gino et al., 2010) were highlighted in some of the articles. Also, the managerial 
support (Welch & Steen, 2013), support for changes (Zhu et al., 2018), organizational support and 
commitment (Caron et al., 1994; Welch & Steen, 2013), and Support for Innovation (Bertels, 2011) 
have been included. Furthermore, organizational culture (Taylor & Wright, 2004) and the climate for 
innovation (Yao & Chang, 2017). Table 1, in the introduction, gives an overview of all included 
moderating and mediating variables. 

It would be impossible to include all of these variables into the research. Therefore it was decided to 
look at which of these variables are most noticeable and could be related to the cause and effect diagram. 
According to Lee & Chen (2020), both Shared Vision and Support for Innovation are aspects of the 
team climate. These variables were found to be important in previous literature as well as in the cause 
and effect diagram (Figure 1). In their research, Lee & Chen (2020) conceptualize that next to vision 
and Support for Innovation save participation and task orientation are essential aspects of the team 
climate. A correlation between organizational climate and innovation seems to be mentioned quite often 
(Calantone et al., 2002). As Lee & Chen elaborate: "Vision refers to teams having and dedicating 
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themselves to clear and realistic objectives ... Support for Innovation refers to the expectations, 
approval, and practical support for attempts to introduce new and improved ways of doing things in 
the work environment" (p.506). A Shared Vision was found in Figure 1.a, "the lack of an innovation 
overview", and 1.c no "clear communication or directions". In Figure 1.d, it can be seen that employees 
feel that the organization treats all decisions as dead or alive; this does not support introducing 
innovations. 

Additionally, the complicated decision structure (Figure 1.a) could be considered as part of a lack of 
Support for Innovation. Therefore it is decided to include these two variables. A second systematic 
literature review is performed in order to identify the possible relations between Shared Vision, Support 
for Innovation and TM, KS, and LFF. For this systematic literature review, the same methodology is 
used as for the first one, following the methodology of Kitchenham (2004) (Appendix C). Figure 4 
summarizes the second step of the systematic literature.  

 

Figure 4: Overview systematic literature review 2 

2.6.1. Shared Vision 

A shared identity has been found in many articles (Argote et al., 2000; Argote & Miron-Spektor, 2011; 
Dolowitz & Marsh, 2000; Hora & Klassen, 2013; Lewis et al., 2005; Oshri et al., 2008; Yamakawa & 
Cordon, 2015). A shared identity is reflected in shared values and beliefs. (Ashforth & Mael; 1989). As 
is explained by Li (2005), Shared Vision (SV) and shared values are closely related. Pearce & Ensley 
(2004) explain that a Shared Vision on innovation is a vital component of the IP of teams, because it 
enables working together. Shared Vision can be seen as: "a common mental model of the future state of 
the team or its tasks that provides the basis for action within the team" (Pearce & Ensley, 2004, p 260-
261). It can be expected that the impact of shared beliefs and values is comparable to the impact of a 
shared identity since shared identity is reflected in this. Shared Vision is one of the cognitive aspects of 
social capital, which is the sum of all available resources (Zhang et al., 2019). Together with a shared 
language, Shared Vision, represents the cognitive capital, which "refers to shared cognition, 
perspectives, and notions of people upon certain resources, valuing shared interpretations and 
meanings within a collective" (Zhang et al., 2019, p. 339). Cognitive capital has been found to positively 
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impact knowledge-sharing within a network or an organization (Zhang et al., 2019). It can also be 
referred to as the psychological aspects of social capital (Li, 2005).  

As becomes quite clear, numerous variables are comparable to a SV, however, the decision to include 
this variable is based on the cause and effect diagram. "The lack of an innovation overview" (Figure 
1.a) can be seen as referring to the lack of a Shared Vision. A Shared Vision is an agreement and 
understanding within a group or organization on values and goals, which implies common objectives 
and expectations (Li, 2005; Zhang et al., 2019). It helps to focus as one organization in a common 
direction (Calantone et al., 2002). Preston & Karahanna (2009) explain how organizations can create a 
Shared Vision. In their article, they highlight a few mechanisms of which, the most applicable are 
elaborated. First, the importance of a shared language of business, which implies that instead of using 
technical terms, business terms should be used when communicating the vision. Secondly, visioning 
network hierarchy, taking not only the hierarchical network into account but also the informal social 
networks. Thirdly, educational leadership improves shared learning by sponsoring educational 
initiatives instead of un-educational communication. To increase Shared Vision, managers can set goals 
early, use standard terminology, and be active in identifying and repairing misunderstandings in the 
organization (Abrams et al., 2003). The more communication is happening within the organization, the 
more opportunities exist to create a Shared Vision (Abrams et al., 2003).  

Having a Shared Vision increases feelings of belongings and willingness to communicate (Zhang et al., 
2019) in addition to the chance of goals and initiatives within the organization to be seen as legitimate 
(Lechner et al., 2010). The social capital theory gives us an explanation of why group members share 
their knowledge with others (Chiu et al., 2006). A Shared Vision is necessary for information or 
knowledge exchange to occur since it helps to determine if the information or knowledge is compatible 
in the new context (Li, 2005) additionally, it is found to create trust, because of the shared view(Tsai & 
Ghosal, 1998). It also lowers the chances of misunderstandings when sharing knowledge (Lechner et 
al., 2010; Tsai & Ghosal, 1998). In their longitudinal study, Pearce & Ensley (2004) found that a Shared 
Vision improves the innovation effectiveness of teams over time. A Shared Vision creates a basis for 
goals and desired outcomes (Li, 2005); therefore, it can also be seen as goal orientation (Wang & Rafiq, 
2009). This also increases the sharing activities within an organization because it makes sure that all 
employees are working towards the same goal (Baruch & Lin, 2012; Wang & Rafiq, 2009;).Shared 
Vision can be seen as a bonding mechanism that increases the sharing of resources within the 
organization (Tsai & Ghosal, 1998).  

Next to all discussed impacts of a Shared Vision, it has also been found to increase team emotional 
intelligence and team competence (Baruch & Lin, 2012). There seem to be a significant number of 
positive consequences of having a Shared Vision, not having a Shared Vision, thus comes with negative 
ramifications often related to KS (Li, 2005). However, a Shared Vision can also result in negative 
consequences, for example, a cognitive lock-in, which means that possible less relevant aspects are 
simply adopted because the differences between sender and receiver are not recognized due to the 
highly similar vision (Lechner et al., 2010). 

2.6.1.1. Impact of Shared Vision on Knowledge Sharing 

As is explained, Shared Vision, shared values, and shared identity could be compared, therefore not 
only proven relations with Shared Vision but also with shared values and shared identity, should be 
taken into account. Li (2005) shows that KS is influenced by the level of Shared Vision, which was 
highlighted as one of the problems in the cause and effect diagram: "Everyone has their own definition 
of innovation". Not all researchers agree about the impact of a Shared Vision. Some researchers explain 
that KS can only occur when there are shared values between the knowledge giver and the knowledge 
recipient (Kane et al., 2005). At the same time, others explain that social identity might go hand in hand 
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with ingroup favoritism, which might decrease KS (Argote et al., 2000). Dolowitz & Marsh (2000) 
explain that shared ideological values can be a reason for an organization to transfer knowledge to 
another organization because they work towards the same ideal. They also explain that 
misunderstandings between two organizations hinder KS since the knowledge might not be rightly 
understood, a Shared Vision can reduce these misunderstandings. Also, it has been found that a shared 
identity increases KS (Argote & Miron-Spektor, 2011). According to Schmickl & Kieser (2008), a 
common language is essential for KS, however, shared values might not be necessary. In comparison, 
Oshri et al. (2008) explain that KS is dependent on shared understanding, which is based on the common 
ground. Lastly, Lewis (2003) explains that a shared understanding can have a positive influence on TM 
performance. A Shared Vision increases the understanding of individuals on what the organization 
expects (Sinkula et al., 1997).  

Knowledge is often specifically useful in a given context and not always easily applicable in other 
contexts (Roper et al., 2017). KS is expected to be easier when both the sender and receiver of 
knowledge share the same values (Baruch & Lin, 2012; Li, 2005; Roper et al., 2017). KS might be 
increased by Shared Vision as well as having more positive consequences of KS by the Shared Vision. 
However, when individuals cooperate to share knowledge, which in later times can be used in a 
competition between these individuals, there will be less knowledge shared. In this case, a Shared 
Vision can also be used to overcome this, since both parties are then working towards the same goal 
(Baruch & Lin, 2012). KS can be accessed by looking closer into quality and quantity, as is done by 
Chiu et al. (2006). They found that the quantity of KS decreases by having a Shared Vision while the 
quality of KS increases. They point out that having a Shared Vision might shift the focus of KS on the 
quality rather than the quantity. Abrams et al. (2003) provide a logical description of why Shared Vision 
impacts Knowledge Sharing: "people who have similar goals and who think alike find it easier to form 
a closer bond and to understand one another's communications and expertise" (p. 69). It is hypothesized 
that Shared Vision moderates the mediation of KS on TM and IP. All articles, including Shared Vision 
(or similar variables), relate this to the efficiency of KS variables. Therefore; 

H5: Shared Vision moderates the mediation of Knowledge Sharing between Transactive Memory and 
Innovation Performance.  

2.6.2. Support for Innovation 

Next to the Shared Vision, management support (Caron et al., 1994; Taylor & Wright, 2004; Welch & 
Steen, 2013) and innovation culture (Edmondson, 2011; Zhu et al., 2018; Yao & Chang, 2017) are 
mentioned as relevant variables in some articles. Besides, Support for Innovation is mention often in 
preliminary interviews. These two variables are found to be closely related. Support for Innovation is 
defined as "the expectations, approval and practical support of attempts to introduce new and improved 
ways of doing things in the work environment" (Liang et al., 2010 p. 419). Moreover, Support for 
Innovation can be seen as a part of the group climate (Zhang et al., 2007). Taylor & Wright define an 
innovation culture as; "one where new idea are welcomed and accepted and where people feel motivated 
to engage in improvement activities" (Taylor & Wright, 2004, p. 29). According to Lee & Chen (2020), 
an innovative culture is dependent on vision, participative safety, task orientation, and Support for 
Innovation. According to Hsiao et al. (2014), Support for Innovation includes both aspects of an 
innovative culture and enacted management Support for Innovation.  

The enacted support can be measured as Perceived Organizational Support (POS), which refers to the 
belief of employees that the organization they work for values and cares about the wellbeing of their 
employees (Eisenberger et al., 2001).  POS influences the employee's interpretation of the origination's 
motives (Eisenberger et al., 1986), given the same support, not all individuals will perceive this the 
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same. Perceived Organizational Support is found to increase by material rewards, symbolic rewards, 
and influence is given to employees on policy aspects, however, not the same for all individuals. 
Managers can use rewards to increase levels of POS (Eisenberger et al., 2001). Management support 
can be focused on the individual and its work, as Eisenberger et al. (2001) have established. However, 
support of the management can also be focused on specific organizational projects of areas, such as 
innovation. Hsaio et al. (2014) explain that the active Support for Innovation can be found in, for 
example, policy documents and word of mouth of the management. However, they urge the need for 
proactive support, which should be primarily found in the behavior of the management of the 
organization (Anderson & West, 1998; Hsaio et al., 2014). 

2.6.2.1. Impact of Support for Innovation on Learning from Failure 

According to Lee & Chen (2020), Support for Innovation encourages creativity, which in turn increases 
the chances of innovation success. When there is excellent management Support for Innovation, 
employees are willing to provide their support and input for innovations, which is also expected to 
increase the learning activities of employees (Lee & Chen, 2020; Zhang et al., 2007). Besides, 
employees are often also more eager to share their resources to develop or implement innovations when 
they perceive high Support for Innovation (Zhang et al., 2007). According to Anderson & West (1998), 
Support for Innovation is team related and is not necessarily the same throughout the whole 
organization. The support must be innovation related and proactive in order to increase the IP of 
organizations (Anderson & West, 1998).  

If innovation is supported, employees feel motivated and supported, and new ideas are welcomed 
(Hsaio et al., 2014). Climate for innovation is found to positively impact the potential and realized IP 
of firms by Yao & Chang (2017). This is closely related to the support of the management for 
innovation. The degree to which organizations can learn from failure in order to increase their IP 
depends on the organizational conditions and specifically the innovation related internal characteristics, 
such as management Support for Innovation (Kim & Lee, 2020). According to Edmondson (2011), a 
culture must support LFF in order to learn from failures successfully. This implies that employees need 
to feel safe and supported to make mistakes and analyze them. Taylor & Wright (2004) even used LFF 
as part of the innovation culture. Support for Innovation is proposed to be a moderator between TM and 
team performance (Lee & Chen, 2020). Zhang et al. (2007) also focused on Support for Innovation 
concerning TM and IP. They found that the performance of innovation is increased by Support for 
Innovation, which is, according to them, moderated by having a TMS. Also, Support for Innovation has 
been found to be a significant predictor of overall IP by Anderson and West (1998). It seems that 
Support for Innovation has an impact on the relation between TM and IP. Additionally, Hsaio et al. 
(2014) elaborate that OL is impacted by active innovation support. Welch & Steen (2013) explain that 
LFF enables support of the management, which then, in turn, improves the policies and practices used 
in the organization. Zhu et al. (2018) elaborate that the support for changes enhances the IP. Because 
of this, it is hypothesized that a supportive innovation climate moderates the mediation of LFF to IP. 

H6: Support for Innovation moderates the mediation of Learning from Failure between Transactive 
Memory and Innovation Performance 

 

2.7. Conclusion 

This chapter has discussed all relevant previous literature, in which TM, KS, and LFF all have been 
found to have a positive direct effect on IP. After including all variables in one model, it appears, as 
previously explained, that these variables have not only a direct impact but also an indirect.  



 24 

Innovation is highly dependent on knowledge (Ali et al., 2020; Gómez et al., 2017; Zhao & Chadwick, 
2014). Without TM, organizations are expected to need more resources to identify the right parties, 
which will negatively impact the IP. Therefore a TM is expected to impact IP positively (H1). Since IP 
is also highly dependent on knowledge, KS seems to be necessary, which is expected to be easier when 
there is a sufficient TM (Argote, 2015a). Because how can knowledge be efficiently shared if teams 
have no knowledge about who is doing what? Therefore, it is expected that (H2) KS mediates the 
relation between TM and IP. 

Furthermore, LFF provides opportunities to improve IP (Tsai & Wang, 2009). Moreover, sufficiently 
learning and implementing solutions is highly dependent on organizational memory, which can be seen 
as TM (Argote, 2015a). If there is no organizational memory, how can the lessons from failures be 
stored in the organization in order to improve IP? And thus, it is expected (H3) that LFF also mediates 
the relation between TM and IP. Additionally, LFF requires that knowledge about failures is shared 
(Dahlin et al., 2018). If teams are unaware of failure, how could teams learn from these failures? This 
is the final expected mediation (H4); LFF mediates the relation between KS and IP. 

It is expected that IP is improved by having a TM, which enables better KS, which in turn increases 
LFF, which impacts the IP. Two moderating variables are taken into account. KS is often found to be 
easier in combination with a Shared Vision between the sharing parties (H5) since it reduces 
misunderstandings (Argote & Miron-Spektor, 2011). And finally, Support for Innovation seems to 
enable better LFF (H6) because it increases employees' Motivation to LFF (Kim & Lee, 2020). 

All hypothesized relationships explained form the conceptual model are illustrated in Figure 5. The next 
chapter will elaborate on the methodologies used to check the hypothesis forming this conceptual 
model. 

 

 

Figure 5: Conceptual model 
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3. Research methodology – Mixed methods 
This chapter elaborates on the steps taken to reach the research goal. The goal of this graduate research 
project is to provide recommendations to increase the IP at NATO, NATO Members, and COEs. 
Different steps are used to reach the goal of the study, visualized in Figure 6. Preliminary interviews 
are held in order to develop a cause and effect diagram, which enabled a better understanding of the 
problem, the methodology of the preliminary interviews can be found in Appendix B. After this a 
scientific literature review helped to understand the different aspects of the problem, the methodology 
for this is elaborated on in Appendix C. In the literature review previously proven relations between 
these variables are discovered, forming the conceptual model. These hypotheses that offer a prediction 
are then analyzed using statistical hypothesis testing (Kothari, 2004), which is a form of quantitative 
research, focused on measurements of quantity. Qualitative research aims to discover underlying 
motives often of human behaviors, which will help form the recommendations based on the statistical 
results. Using both quantitative and qualitative research is seen as mixed-method research (Cheswell, 
2003). Mixed methods combine looking at numbers and personal experience to develop a complete 
understanding of the research questions (Creswell, 2003). It combines qualitative and quantitative data 
and research. Mixed methods attempt to include several viewpoints, perspectives, positions, and 
standpoints (Johnson et al., 2007). Important is bringing the two methodologies together; otherwise, it 
would be easier to perform two studies. The data gathering can be either parallel or sequential performed 
(Cheswell, 2003). This research will firstly focus on quantitative data collection and analysis, and based 
on these results qualitative data will be gathered to explain the results; this can also be called the 
explanatory sequential design, visualized (Cheswell, 2003; Ivankova et al., 2006; Snelson, 2016,). One 
possible drawback of using the explanatory mixed-method is that data gathering takes more time than 
using only qualitative or quantitative results (Cheswell, 2003). To continue this chapter, attention is 
paid to elaborate on the specific scope of the research, the quantitative, and qualitative methodology. 
Ending with an overview of which methodologies are used to answer which of the sub research 
questions.  

 

Figure 6: Research design, including explanatory sequential design based on Snelson (2016). 
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3.1. Research scope  

The level of analysis refers to the level on which the research is conducted (Singer, 1961). As Singer 
(1961) explains, there are three levels of analysis; micro, meso, and macro. The micro-level is focused 
on individuals, meso on a bigger community with links to other communities and macro on an 
independent system, such as a government. This research will be focused on the meso level, on groups 
within an organization, and how these interact. The groups are not independent individuals, but it is 
essential to mention that not all ties between these groups are taken into account. Even though the 
individual’s data will be gathered by talking to individuals, the data will give information about teams. 
The units of analysis are the innovation units within NATO, ACT, NATO allies, and COEs. Innovation 
units are defined as: “a permanent team of individuals with the main focus of improving innovation or 
on innovating”. It is expected that not all innovation units will be included as the unit of observation. 
This because it will be challenging to connect to all innovation units, as there is no centralized 
knowledge about which innovation units exist and who is the contact person for each of these units. 
The research goal is aimed at all NATO members; however, there were not enough resources to include 
all of the innovation units of all NATO nations in the study, the focus lies on a sample of nations. To 
connect to as many units as possible, discussions were held with the innovation hub of ACT in Norfolk, 
direct and indirect colleagues. 

 

3.2. Quantitative research methodology 

The quantitative research method that was chosen for data collection is a questionnaire. A questionnaire 
was chosen because of the low costs related to this, there is no bias from the researchers, and 
respondents are not time bounded to answering the questions. It should be taken into account that 
respondents need to be educated and cooperating to make a questionnaire (Kothari, 2004). Attention 
will be paid to measurements, the logistics of the survey and the analysis, before assessing the validity 
and reliability.  

3.2.1. Measurements 

All variables explained in the theoretical background and included in the conceptual model are 
measured. For these variables, the measurements are explained. Furthermore, the complete survey can 
be found in Appendix E.  

3.2.1.1. Measurement scales dependent and independent variables 

Possibly the most difficult variable to measure is IP. There are some well know difficult practices to 
measure this, such as patents R&D expenditure, trademarks (Katila, 2000), number of ideas/projects 
(Carvalho et al., 2015), or a literature-based innovation output (Acs et al., 2002). As is shortly 
highlighted in the theoretical background, it is essential to measure this using multiple aspects Gómez 
et al. (2017). Two measures are taken into account. The first one is innovation behavior; Litchfield et 
al. (2018) have developed a measurement for this behavior using items adapted from De Dreu (2006) 
and Janssen (2000). This innovative behavior (IB) is measured using a 5-point Likert scale (1= never, 
5= always) and should be answered, taking the last 12 months into account. Unfortunately, Litchfield 
has not reported a Cronbach Alpha for this measurement. Originally these items were only answered 
by a team leader. However, in this study, everyone will rate these statements. As an output measure, 
the impact created by the output of the innovation unit’s performance (Performance Output Impact; 
POI) is measured. This is done according to the statements developed by (Lazzarotti et al., 2011). It 
measures the impact on five aspects and has been found to have an α = .91. The statements are scored 
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on a four-point Likert scale (1=”disagreement” – 4=”agreement”). The statements are adopted by 
several researchers, among others: Aloini et al. (2017) and Bengtsson et al. (2015). 

Continuing with TM, for which Lewis (2003) has developed a measurement which has been used by 
many other researchers (Akgün et al., 2005; Argote, 2015a; Gino et al., 2010; Lewis, 2004; Wang et 
al., 2018; Wilhelm et al., 2019; Zhang & Guo, 2019). The measurement consists of the three different 
aspects of TM; Specialization, Credibility and Coordination, each of these aspects consist of five 
statements that use a five-point disagree-agree response format (1= “strongly disagree” – 5 = “strongly 
agree”). Lewis reported that the three measures have a sufficient individual ! in three studies, Argote 
(2015a) reports	!=.78 for the complete measurement.  

For KS, Bock et al. (2005) have developed a 5 item measurement on the individual level, using a five-
point-Likert scale (1= “strongly disagree” – 5 = “strongly agree”). This research is focused on the team 
level; however, no measure on the team level was found, and therefore these items will need to be 
transformed. The initial ! found by Bock et al. (2005) was .92, the measurement was reused by Cabeza-
Pullés et al. (2019) (!=.92) and adapted by Chow & Chan (2008) (!=.89). 

For LFF Carmeli (2007) has developed a seven-statement measurement, based on a five-point Likert-
scale (1= “strongly disagree” – 5 = “strongly agree”). The statements are developed based on Tucker 
and Edmondson’s study (2003) and reused by Carmeli & Gittell (2009) and Carmeli et al., (2011). Of 
the seven developed statements, five of these were developed based on a broad literature research, and 
two were taken from Edmondson (1999). An ! of .89 was found for this measurement. One additional 
statement was added because of the pre-test.  

3.2.1.2. Measurement scales moderator variables 

In addition to the four previously explained variables, three moderator variables are taken into account. 
For these variables, measurement scales were also found and adopted. For SV, different measurement 
scales were found. Sinkula et al. (1997) developed a measurement, consisting of four statements, using 
a 5-point Likert-scale (1=”strongly disagree” and 5=”strongly agree”). The measurement has !=.86, 
according to Sinkula et al. (1996). This measurement has been reused by several authors, among others; 
Eshlaghy & Maatofi (2011), who report ! =.83.  

SI is measured with seven statements. These seven statements have their origin from the Siegel Scale 
of Support for Innovation, comprised of 61 statements developed by Siegel & Kaemmerer (1978). Scott 
and Bruce later adapt this measurement (1994) to 16 statements measuring the Support for Innovation 
(! =.92). Hsiao et al. (2014) used only seven of these statements to measure Support for Innovation, 
and they noted !=.88 using these seven statements. The statements are rated using a five-point Likert-
scale (1=‘‘strongly disagree’’ – 5=‘‘strongly agree’’). The statements of Hsiao et al. (2014) are adapted 
according to the context of this scope, two statements were deleted, and one is rewritten, this is done 
based on the pilot study and scope of the research. 

3.2.1.3. Control variables 

To control for a few personal and innovation unit characteristics, some control variables are measured. 
Individual characteristics include the gender and whether the individual is civilian or soldier, as well as 
the years of working experience in the innovation field (InEx). Innovation unit characteristics consist 
of; the organization the innovation unit is part of (NATO, MOD, COE, and country MOD), as well as 
the size of the unit (NrEm), the age of the unit (Exis), the average time employees work for the unit 
(DurW). Lastly, attention is paid to openness, which is considered to be an essential aspect of open 
innovation is openness (OPP) (Gómez et al., 2017; Lazzarotti et al., 2011). Laursen & Salter (2006) 
have developed a measurement for openness in terms of breadth and depth, 16 external sources are 
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given where respondents indicate the level of using that external source (on 4 point scale), they report 
!=.83. Depth is then calculated by taking the means of the Likert scale. To calculate the breadth, the 4-
point Likert-scale is transformed to a binary scale, where the first point becomes a 0, and the other three 
(indicating some level of collaboration) becomes a 1, the sum of all answers gives breadth. This 
measurement has also been used with eight (Garcia Martinez et al., 2014) and twelve (Salge et al., 2013) 
external sources. This research uses the eight knowledge sources used in all instances (Suppliers, 
Clients, Competitors, Consultants, Universities, Research institutes, Commercial laboratories/R&D 
enterprises, and Government agencies) with one additional source, namely the think tanks. Which was 
mentioned in the pre-test, and after a discussion, it was decided to add this source (see Appendix D). 

3.2.2. Logistics of the survey 

The sample in this research is not a probability sample, which means not all items in the population 
have an equal chance of being included in this study. The innovation unit sampling can be seen as a 
mix between snowball and convenience sampling. Snowball sampling means that the first few cases 
are used to included other cases. This is done by asking the first participants in a country to connect me 
to other innovation units. Moreover, convenience, since the first innovation units are chosen, because 
they were found first (Taherdoost, 2016a). The questionnaire will be distributed through the internet 
using email; however, the plan is to talk to at least one person per innovation unit to explain in more 
detail. The questionnaire itself will use Qualtrics, and in the email, an anonymous hyperlink will give 
access to this questionnaire. 

3.2.3. Analysis 

When data is gathered, this will be analyzed using the program RStudio (Rstudio, n.d.). As is explained 
in the before, all variables are measured using pre-defined measurements, consisting of multiple 
statements and using Likert scales. To check if the original structure works well in the new population, 
Confirmatory Factor Analysis (CFA) will be used. In order to use CFA, three assumptions must be met; 
there must be a large sample size, continuous measurements, and normal distributed answers 
(Harrington, 2009). In chapter 4, these assumptions will be elaborated. CFA will not simply be used to 
develop latent variables, it will also be used to examine structural validity and to examine the latent 
constructs (Harrington, 2009). To check the correction fit of the CFA models, attention is paid to the 
Chi-square, CFI, and RMSEA. To assess the reliability, the Cronbach alpha is included. According to 
Brown (2006), the RMSEA should be close to .06 or lower, and CFI should be close to .95 or higher. 
The chi-square p-value should be >.05 because a non-significant p-value indicates that the sample 
covariance and the model covariance are similar (Schumacher, 2015). The Cronbach alpha ideally 
should be higher than .70; however, higher than .90 is considered to indicate redundant items (Tavakol 
& Dennick, 2011).  

When the latent variables are developed, regression models will be used to check the hypothesis. The 
decision has been made to use regressions and not SEM since SEM models are more complicated when 
testing for mediations and moderations (Frazier et al., 2004). In order to use multiple regressions, four 
assumptions should be met; normal distributed data, linear relationships between dependent and 
independent variables, reliable measurements, and homoscedasticity (Osborne & Walters, 2002). When 
assessing regression models, attention should be paid to the R2, which indicates how much of the 
dependent variables is explained by independent variables in the model. Cohen (1998) has developed a 
threshold to assess the R2 in the social-behavioral science field. According to Cohen (1998), an R2 
higher than .26 can be considered as substantial. An R2 between .13 and .26 can be considered as 
moderate and between .02 and .13 is seen weak. Direct, moderation, and mediation effects are checked 
using multiple regression models.  
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3.2.4. Validity and Reliability 

How well the collected data “measures what is intended to be measured” is called the validity. There 
are four kinds of validity. The first is face validity, a parameter that explains if a test is overall feasible, 
readable, and consistent. Secondly, content validity, which means that all essential items are included, 
and all undesirable elements are eliminated. Thirdly, construct validity, a parameter that measures how 
well a construct is operating. Fourth, criterion validity, which explains the extent that measure and 
outcome are related (Taherdoost, 2016b). Face validity will be tested by having two experts look at the 
questionnaire before sending it out, as well as a pre-test. Content validity is previously tested by the 
original developers of the measurements included, as well as recalculating the Cronbach alpha. 
Construct validity will be checked by calculating the eigenvalue of all items.  

The validity of a survey is threatened by measurement error, which might be caused by method biases. 
The most important are measure biases; these biases are related to the measurement that is used, which 
might influence the found relationships in research. Measure biases are the primary source of 
measurement errors (Podsakoff et al., 2003). There are different potential sources for method biases; 
the respondent, item characteristics, item context, and the measurement context Podsakoff et al. (2003) 
elaborate these in their article (2003). The respondent could be trying to be consistent in his answers, 
which might lead to false correlations. To overcome this, the different constructs should be split up. 
Splitting constructs can be done in different ways, first by measuring at a different time or gathering 
data from different constructs form different sources, which did not seem feasible in this case. Another 
way would be to make a split by psychological separation; by using a story that makes the measurements 
appear to be unrelated as well as using different pages for different measurements. Besides, different 
scale endpoints are used, this makes it harder for the respondents, but it decreases the influence of 
previous answers. A respondent could try to answer socially desirable, which also impacts the found 
correlations, making the measurements anonymous might lower this bias. Looking at the item 
characteristics, reverse-coded items, which are often used as a method to require respondents to engage 
more controlled. However, it is found that these negative items are often overlooked and might be a 
source of method bias. For both sides’ arguments can be found; however, it is decided that if in the 
originally developed statements reverse statements are included, these will also be included in the final 
survey. The item context is related to all interpretation that comes with the item scales, short scales 
increase the influence of previous answers onto current answers, and therefore longer items are advised. 
There is no clear conclusion about mixing constructs; therefore, it is decided to keep constructs together. 
It is advised to use a common measurement context to obtain measurement, through internet 
questionnaires, there is less socially desirable responding, and higher accuracy, therefore the 
questionnaires will be distributed through the internet. When not accounting for measurement errors, 
the validity of the research conclusions could be threatened by either increasing or decreasing the found 
correlation between variables (Podsakoff et al. (2003). 

In addition to the validity measurement errors, attention should be paid to the reliability. Reliability 
means that if a test is repeated under the same constant conditions, the result will be the same. High 
reliability can be measured with the Cronbach alpha (α) coefficient (Taherdoost, 2016b). To ensure 
reliability, the α of the measurements will be calculated using the gathered data. A small-scale version 
of the research is used to test the feasibility of the study (van Teijlingen & Hundley, 2002). When a pre-
test is conducted, it can be used to validate the measurements used. In the case of a pre-test 
questionnaire, it helps to ensure understandability and test the possible technicalities. The pilot survey 
used for this survey will be elaborated on in Appendix D. 
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3.3. Qualitative research methodology 

As Cheswell (2003) explains, when using an explanatory mixed-method strategy, the qualitative 
analysis is used to build upon the quantitative results. The qualitative analysis is used to help interpret 
and explain the findings from the quantitative analysis (Ivankova et al., 2006; Kothari, 2004). The 
qualitative data will be gathered using interviews as well as one final question in the questionnaire. This 
final question asks respondents to identify changes that would help them improve their Innovation 
Performance. Interviews can be performed in person, through phone or video call and can be structured 
or semi-structured (Kothari, 2004). Structured interviews use a set of predetermined questions, asking 
them in this sequence and not depart from the developed protocol. Semi-structured interviews, however, 
do not have to follow a protocol to the dot. There is much more flexibility to depart from the protocol 
and dug deeper. Having structured interviews increases the comparability between different interviews, 
while semi-structured interviews are harder to compare (Kothari, 2004). It is decided to use semi-
structured interviews because of the flexibility related to this methodology.  

3.3.2. Interview protocol 

Mack et al. (2005) explains that the goal of the interviews should be made clear before the start of the 
interview, as well as what is expected of the participant and the expected time. The goal of the 
performed semi-structured interviews is: “to gather additional information about the included 
variables in NATO, MOD, and COE context, validating the found effects in the quantitative results and 
highlighting expected the changes necessary to improve the innovation performance”. With the use of 
an interview protocol, attention should be placed on anonymity and confidentiality (Kothari, 2004). As 
this research used the explanatory mixed methodology, and one of the goals is to validate the 
quantitative findings, the interview protocol will be based on the quantitative results. The interviewee 
is made aware of the fact that the thesis will be made public, implying that no confidential information 
will be discussed in the interviews. The finalized interview protocol can be found in Appendix F.2.  

3.3.3. Logistics of the interviews 

When the interview protocol was developed, the interviews needed to be scheduled. The need to plan 
an interview is additionally highlighted by Kothari (2004). Kothari (2004) elaborates that the time and 
place should be carefully considered, and a favorable atmosphere should be developed. Due to the 
COVID-19 virus, face-to-face interviews cannot be achieved; therefore, the interviews will be 
performed through video calling. Of these video calls, audiotapes will be made after the interviewee 
permitted this. The interviewees are identified through direct colleagues and supervisors, which implies 
a convenience sample. A convenience sample saves time and resources, but it does reduce the credibility 
(Miles & Huberman, 1994). The interviewee that were selected all had basic knowledge about 
innovation within their organization, experience in innovation projects within the organization, and 
sufficient knowledge about the differences between NATO, MODs, and COEs. In the interview 
protocol, attention is paid to the quantitative results that will be validated in the interviews. In the 
interviews, it is essential as a researcher to have a subordinate attitude, as the interviews are meant to 
learn from the respondents and not to bring own ideas on the table (Heldens & Reysoo, 2005). The 
questions must not be suggestive (Saldaña, 2009), as the interviews were meant for validating, this was 
sometimes difficult.  

3.3.3. Analysis 

Different types of data can be used to analyze the in-depth interviews: tape recordings, typed transcripts, 
and interviewer notes (Mack et al., 2005). Most researchers use transcriptions of the tape recordings, to 
analyze. In order to develop typed transcripts often a transcription protocol is used, this includes 
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guidelines on both transcriptions and the storage of audiotaped material (McLellan et al., 2003), and 
this is often a timely process. When interviews are solely used to form recommendations and validation 
of the quantitative results, it is expected that this transcription process was not necessary, notes made 
during the interview and supplemented with the use of the audio file are considered to be sufficient. 
The notes are supplemented by listening two times completely to the audiotape while reading the note 
enriched if necessary. 

The analysis is the most challenging aspect of using qualitative methods. As Sofaer (2002) elaborates, 
it is not appropriate to use quantitative analysis methods on qualitative data. This because the gathered 
data is rarely conclusive but mostly suggestive. The analysis process, however, should be systematic 
and deliberate (Sofaer, 2002). The analysis of the extended notes is performed using the program NVivo 
(NVivo, n.d.). This program is used for the coding of the data, which enables to find patterns in the 
interviews. It is important to make a distinction between the observations and the interpretation of these, 
and this can be done by explicitly tracking the data findings. It is preferred to code the data by using 
short phrases rather than coding numerically (Sofaer, 2002). The coding will be done according to the 
framework approach (Srivastava & Thomson, 2009). This method uses five steps; familiarization, 
identifying a thematic framework, indexing, charting, and mapping and interpreting, visualized in 
Figure 7 (Srivastava & Thomson, 2009). 

 

Figure 7: The framework approach based on Srivastava & Thomson (2009) 

The first step, familiarization implies for the researcher to become familiar with the data, this is done 
both by the supplementing of the notes (listening twice to the audiotapes) and reading through all 
interviews twice, and during this, notes are made of recurrent themes. Second, identifying a thematic 
framework, which is based on the notes as made during the familiarization stage, this framework can 
change during the next stages. Thirdly, indexing, this step is the coding of the data, applying the 
framework to the data. After this indexing, the coded proportions are mapped in framework matrixes, 
this is the fourth step charting. Finally, the charts are used for mapping and imprinting the coded data. 
In the final step, the charts are discussed with two colleagues to lower the research bias, and they can 
be found in Appendix F.3.  

3.3.4. Validity and reliability  

To secure validity in the study results, it is crucial to organize the data in a standardized way (Mack et 
al., 2005). Attention is paid to the consistency in the interview notes both in the textual references as in 
the layout of the data. The validity and reliability of qualitative methods, such as interviews, are highly 
dependent on the knowledge and skills of the researcher. The use of a correctly developed interview 
protocol helps to ensure validity (Sofaer, 2002). Attention is paid to the external validity, which focuses 
on if the results are generalizable (Aken et al., 2012), this is checked by looking at all responses from 
the different participants, these have different backgrounds and organizations, if their answers are 
corresponding, the results can probably be generalizable. To ensure the reliability of the coding, 
multiple coders could be used; however, there was no possibility to include a second coder. Therefore, 
the coding schemes will be reviewed by a colleague. The use of semi-structured interviews additionally 
increases the researcher-reliability and validity, since it allows for additional background information 
but also includes a standardized aspect (Aken et al., 2012).  
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As Saldaña (2009) explains, coding is an interpretive method, and not everyone will code text the same 
or use the same codes. Therefore, it is essential to keep checking the codes, this can be done with three 
methods. First, the respondents can be included to check the interpretations; second, coding as you are 
transcribing and thirdly, keeping a reflective journal. Both the first and third methods are fully used. 
The second is partly used since the interviews are not transcribed, coding is done not during the 
transcription process but during the expanding of the notes. In order to increase the reliability of the 
codes, another student checked the codes for inter-rater reliability. 

 

3.4. Conclusion 

Table 2 indicates the methodologies used in order to answer the research questions. The effect of the 
recommendations will be impossible to study. To prove possible effects of recommendations on the 
performance, a longitudinal study is required, because of the given time for a master thesis and the lack 
of longitudinal data, this will not be possible. This implies that the proposed interventions (SQ3) are 
purely theoretical and not yet validated. Chapter 4 will elaborate on the quantitative results, while 
chapter 5 elaborates on qualitative results. 

Table 2: Methodologies used to answer research questions 
Sub research question Theoretical analysis Qualitative analysis Quantitative analysis 
SQ1: How do the variables 
Transactive Memory, 
Knowledge Transfer, and 
Learning from Failure 
interact? 

Systematic literature review 
in order to discover 
predetermined interactions 
between the variables, 
hypothesis development. 

The survey in order to 
gather data on the variables 
is then used to test the 
developed hypothesis.  

NA. 

SQ2: What is the current 
status of the Transactive 
Memory, Transfer 
Knowledge, and Learning 
from Failure within NATO, 
ACT, and allies? 

NA. The survey in order to 
gather data on the variables 
which is then used to 
identify the status of the 
variables within the scope 
of this research 

Interviews in order to gather 
more in-depth information 
on the variables, and to 
increase face-validity 

SQ3: How could NATO, 
COEs, and allies improve 
Transactive Memory, 
Knowledge Sharing, and 
Learning from Failure to 
increase Innovation 
Performance, based on 
theoretical and practical 
findings? 

Systematic literature in 
order to identify how the 
variables might be 
improved in general.  

The survey in order to 
gather data on the variables, 
which is then used to 
determine which variables 
should be improved within 
the scope of this research. 

Interviews in order to gather 
more in-depth information 
on the variables which helps 
to determine what currently 
happens to improve these 
variables. 
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4. Quantitative Analysis and Results 
In the previous chapter, attention is paid to the research methodology, specifically the quantitative 
research methodology. The analysis and results of this methodology are discussed in this chapter. To 
start with the descriptive statistics and the factor developments, after that direct, mediation and 
moderation effects will be discussed, giving information about the acceptance of the hypotheses. 
Finally, some additional post-hoc analysis are performed.  

 

4.1. Descriptive statistics 

A total of 173 responses were received on the survey. It is expected that the survey was received by 
approximately 420 individuals, which results in a response rate of approximately 41.2%. The precise 
number of individuals that received the survey is impossible to determine since some innovation teams 
internally forwarded the survey to other innovation teams. Of all respondents, 87 were working for a 
national MOD, 31 were working for NATO/ACT, 43 were employees of COE’s, and the other 11, 
unfortunately, did not provide this information. Since the data was only gathered when either the 
respondent hit the send button (which was only possible if all questions were answered) or when it was 
open for too long, there are no cases that miss a few data points in the latent variable statements. Only 
7 cases miss half of all data, and it is decided to delete all incomplete cases, because of two reasons. 
One, there were only 4% of the cases with missing data and two; these were missing so much 
information that taking these cases into account was insufficient. Table 3 gives an overview of the 
distribution of the respondents that thoroughly answered the survey. In the national MODs, it is relevant 
to have a look at the different countries. The major part of the respondents works for the Dutch MOD 
(75%). Unfortunately, there is a small number of respondents that did not indicate where they were 
coming from (1%). The other respondents were working for UK (5%), France (1%), Germany (7%), 
Estonia (2%), Hungary (1%), United States (1%), Norwegian (6%) and Czech Republic (1%). 

Table 3: Descriptive statistics respondents 

 

4.2. Factor development 

As is explained in the methodology, all variables are measured using pre-defined measurements. All of 
the measurements include Likert scales and consist of multiple statements forming one latent variable. 
To check if the original structure works well in the new population, Confirmatory Factor Analysis 
(CFA) is being used. The CFA is used to examine structural validity and to examine the latent 
constructs. Using the CFA method in R needs the package Lavaan downloaded (Harrington, 2009). For 
all latent variables, it is assessed whether or not the statements are indeed measuring the latent factors 
(Harrington, 2009; Ullman & Bentler, 2013). In order to use CFA, the data must meet three 
assumptions. It should have a relatively large sample size, the indicators must be measured using 
continuous levels, and lastly, indicators should be normally distributed (Harrington, 2009). The sample 

Category Respondents % of 
respondents 

Ratio gender 
Male/female 

Gender; 
Prefer not to 
say 

Ratio 
Civilian/ 
Military 

Civilian/ 
Military; 
Prefer not to 
say  

NATO 31 18.7% 3.14 (22/7) 2 .93 (14/15) 2 
MOD 87 52.4% 3.42 (65/19) 3 .82 (37/45) 5 
COE 43 25.9% 41 (41/1) 1 0 (0/42) 1 
Unclear 5 3.0% 3 (3/1) 1 1 (2/2) 1 
Total 166 100% 4.68 (131/28) 7 .51 (53/104) 9 
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of 166 is considered to be medium (Harrington, 2009; between 100-200). Since all indicators are 
measured on a scale with four or more options, this can be used as continuous data (Harrington, 2009). 
Next, normality is needed in order to perform CFA analysis (Harrington, 2009). Normality has been 
checked by looking at Skewness and Kurtosis in R, As Harrington (2009) explains, only absolute values 
higher than 3 (skewness) and 10 (kurtosis) are of concern. Appendix G.1. shows these values for each 
of the measured variables (Table 20). As becomes apparent, no of the indicator variables should be 
considered not normal. For CFA, it is essential to take missing data into account (Harrington, 2009). 
As is explained, only data with no missing responses in the latent variable measurements were taken 
into account. Since the survey only had 7 cases missing data, it was impossible to identify patterns in 
the missing data. When starting with the factor development, attention is paid to the correlation between 
individual measurements. It becomes clear that there indeed exists a correlation between the 
measurements that are expected to form one factor; this validates the constructs. Each factor is 
individually developed and checked for a correct fit.  

For each latent variable, a separate CFA is constructed, except for the higher-order construct of 
Innovative performance (IP), consisting of Innovative Behavior (IB) and Performance Output Impact 
(POI), one CFA is conducted to develop both lower and the higher construct. Three separate models 
seemed not to be significant. One construct is developed using the methodology, as explained by Awang 
(2016). This allows for the post-hoc analysis of the two individual aspects of IP. The correlation 
between these higher and lower level constructs can be found in Table 4; as can be seen, the correlation 

between the lower-level constructs is .79 
(p<.001), which indicates the absence of 
redundant components Awang (2016). 
This full construct is shown in Figure 8 
As can be seen in both Figure 8 and Table 
4, IB is taken as the reference point, 
indicating a higher correlation and higher 
factor loading.  

Figure 8: Higher-order factor IP 

In some cases, not all measurements are taken into account when constructing the latent variables. This 
has various reasons; first, because of the unique variance, which should not be higher than .80 (deletion 
LFF_1 and LFF_3), second because of an increase in reliability by deletion of statements (deletion IB_1 
and T3_3, LFF_6) and third poor factor loading of the construct (factor loading <.3, T1_5, T2_4, and 
POI_2). The latent variable Knowledge Sharing (KS) is the only latent variable that has no statements 
deleted. All factor loadings and CFA model indicators can be found in Appendix G.2.(Table 21). 

To check for common method bias, Herman’s single factor test is performed (Podsakoff et al., 2003). 
Herman’s test is done performing an EFA on which all latent variable constructs are put on one variable. 
As became clear, there was not sufficient evidence that all variables fit one latent variable. In addition 
to this, performing an EFA measuring nine constructs gave most variables that were expected to 
measure one latent variable on one factor. Only the expected Learning from Failure (LFF) variables 
measured on different factors. See Appendix G.3.for more information (Table 22).  

IP

POI

POI_1 POI_3 POI_4

 IP POI IB 
 IP 1.00 .72 .99 
 POI .72 1.00 .79 
 IB .99 .79 1.00 
Note: p<.05 p<.01 p<.001 

 

Table 4: Correlation IP, POI and IB 
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Table 5: Correlation regression variables 
 M SD TSpe TCr TCor KS LFF IP SV SI OPP Gen CM Exis DurW NrEm InEx 

 TM Specialization (TSpe) .02 .44 1.00 .32 .25 .25 .29 .21  .20 .11 .02 .07 .04 -.05 .02 -.03 

 TM Credibility (TCr) .06 .39 .32 1.00 .15 .30 .35 .18  .11 .18 .05 .12 -.08 -.13 .04 .05 

 TM Coordination (TCor) .06 .87 .25 .15 1.00 .42 .36 .35  .30 .14 -.06 .07 -.03 .14 .16 .08 

 Knowledge Sharing (KS) .04 .46 .25 .30 .42 1.00 .56 .37  .30 .13 -.08 .06 -.04 .04 .08 .05 

 Learning from Failure (LFF) .07 .46 .29 .35 .36 .56 1.00 .49  .24 .23 .06 .18 -.03 -.05 -.01 -.06 

 Innovation Performance (IP) .07 .80 .21 .18 .35 .37 .49 1.00  .17 .39 .19 .34 .03 .06 -.12 .04 

 Shared Vision (SV) .06 .70 .19 .13 .28 .26 .27 .29  .43 .11 .00 .07 -.08 .10 .04 .05 

 Support for Innovation (SI) .05 .84 .20 .11 .30 .30 .24 .17 .43 1.00 .13 .03 .08 -.20 .15 .13 .19 

 Openness (OPP) 2.01 7.02 .11 .18 .14 .13 .23 .39 .11  .13 1.00 .78 .96 -.03 -.02 -.01 -.01 

 Gender (Gen)a 1.24 .51 .02 .05 -.06 -.08 .06 .19 .00 .03 .78 1.00 .91 -.14 -.02 .02 .00 

 Civilian/Military (CM)b 1.73 .55 .07 .12 .07 .06 .18 .34 .07 .08 .96 .91 1.00 -.07 -.02 -.02 -.01 

 Existence of unit (Exis) 1.93 .68 .04 -.08 -.03 -.04 -.03 .03 -.08 -.20 -.03 -.14 -.07 1.00 .19 .00 -.09 
 Average years working for unit 
(DurW) 4.54 3.82 -.05 -.13 .14 .04 -.05 .06 .10 .15 -.02 -.02 -.02 .19 1.00 .05 .05 

 Number of employees (NrEm) 2.85 1.14 .02 .04 .16 .08 -.01 -.12 .04 .13 -.01 .02 -.02 .00 .05 1.00 .37 

 Innovation experience (InEx) 14.88 16.95 -.03 .05 .08 .05 -.06 .04 .05 .19 -.01 .00 -.01 -.09 .05 .37 1.00 

 Total Experience (ToEx) 2.75 2.67 .09 .03 -.15 -.18 -.19 -.09 -.11 .09 .05 .06 .05 .06 -.06 -.02 .16 

Note: p<.05 p<.01 p<.001  
A Gender; 1= male, 2= female, 3= prefer not to say 
B CM; 1= civilian, 2= military, 3= prefer not to say 
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According to Field et al. (2012), a correlation higher than .5 can be considered a large correlation .1 is 
a small correlation, and in between can be considered moderate. Initially, it was expected that the 
aspects of Transactive Memory, Specialization (TSpe), Credibility (TCr), and Coordination (TCor) 
were also a higher-order construct. However, when this construct was developed. It became clear that 
with the current data, this higher construct does not make any sense (CFI=.84, RMSEA=.09, and chi-
square p-value<.001 all indicating a poor factor fit). As can be seen in Table 5, there is not a high 
correlation between these constructs, while in CFA correlation between indicators is expected. 

Furthermore, the correlation of .15 found between TCr and TCor is not significant. There seems to be 
only one significant high correlation, while quite some moderate correlations are found. Only the 
correlation between Civilian/military and Gender is significant and high (.91, p<.05). SI and SV seem 
to have a moderate to high correlation (.43) these two variables, however, were hypothesized to impact 
different relations. Consequently, it might be interesting to see if both of these impact the same relations. 
Additionally, it is noteworthy that moderate but highly significant correlations exist between TCor, KS, 
LFF, and IP. This supports the hypothesis that these variables are impacted by each other. 

 

4.3. Direct effects 
In order to look closer into the relations between variables, multiple regressions can be used. The data 
must meet four assumptions in order to be able to perform multiple regressions. First data should be 
normally distributed (Osborne & Waters, 2002), this is checked by looking at the skew and kurtosis 
levels of the data as well as an outlier check, for some latent variables a transformation is used to meet 
this criterion (Appendix G.4.including Table 23). The second assumption is a linear relationship 
between the independent and dependent variables (Osborne & Waters, 2002). This is checked by 
looking at the residual plots when the regressions are developed. Thirdly, the measurements should be 
reliable, which is checked by looking at the Cronbach alpha (Osborne & Waters, 2002), which is found 
higher than .60 for all variables. Lastly, homoscedasticity is checked (Osborne & Waters, 2002). When 
there is heteroscedasticity, this impacts the analysis. In order to check heteroscedasticity, the Breusch-
Pagan test is used when the p-value of the Breusch-Pagan test is higher than .05 this indicates that there 
is no heteroscedasticity present. Additionally, multicollinearity is checked by looking at the VIF score 
of individual predictors; if this was higher than 10, this variable is deleted (Field et al., 2012).  
Table 6: Direct effect regressions (Model 1, 2, 3 &4; DV=IP) 

 Model 1 Model2 Model3 Model4 (H1) 
 B Se B B Se B B Se B B Se B 
(Intercept)  -1.23** .44 -1.64*** .47 -1.08** .41 -1.22*** .45 
Gender (Gen) .12 .12 .14 .12 .12 .11 .12 .11 
Civilian/Military (CM) .05 .11 .02 .11 .07 .10 .06 .10 
Average years working for unit (DurW) .03 .06 .03 .06 .06 .05 .06 .05 
Existence of unit (Exis) -.20* .08 -.19* .08 -.20** .07 -.19* .08 
Number employees (NrEm) -.09 .06 -.05 .07 -.03 .06 -.02 .06 
Innovation experience (InEx) .19 .12 .16 .12 .18 .12 .16 .12 
Total experience (ToEx) .01 .01 .01 .01 .01 .01 .01 .01 
Openness (OPP) .04*** .01 .04*** .01 .04*** .01 .03*** .01 
TM Specialization (TSpe) .12 .14 .10 .14 .02 .13 .02 .14 
TM Credibility (TCr) .34 .31 .15 .32 -.03 .30 -.07 .31 
TM Coordination (TCor) .24*** .08 .19** .07 .17* .07 .16* .07 
Knowledge Sharing (KS)   .77* .34   .25 .34 
Learning from Failure (LFF)     .65*** .13 .61*** .14 
         
R2  .299  .322  .394  .3964  
F 5.73***  5.84***  7.98***  7.38***  
Note *p<.05. **p<.01 and ***P<.001 
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As can be seen in Table 6, the first four regression models (Dependent variable (DV)=IP) can be 
considered as significant. The R2 shows substantial variance explanation of the, and by adding KS 
(model 2) and LFF (model 3), more variance is explained. Further analysis into VIF scores and the 
Breusch-Pagan test, did not give any evidence for the existence of multicollinearity or 
heteroscedasticity in any of the models. H1 focuses on the relation between TM (consisting of TCor, 
TCr, and TSpe) and IP; it was hypothesized that TM has a positive impact on IP. As shortly explained, 
it was found that the three factors did not form a second-order TM factor. Therefore, individual factors 
are taken into account. This is assessed by model 1, which is summarized in Table 6. For the aspects of 
TM, both TSpe and TCr do not have a significant impact on IP. TCor, in comparison, does have a 
significant impact of .29 (p= .000). In addition to finding partial evidence for H1, it is found that both 
KS and LFF might additionally impact the IP. Also, two of the control variables (Exis and InEx) were 
found to impact IP in model 1. The years of existence of the innovation unit kept being a significant 
predictor in models 2 and 3. 

 

4.4. Mediation effects 
In order to test the mediation hypotheses, four conditions must be met (Keith, 2019). First, the 
independent variable (TM) should have a significant impact on the dependent variable (P). Second, the 
mediation variable (KS or LFF) should have a significant impact on the dependent variable (IP). Thirdly 
the independent variable (TM) should significantly impact the mediation variable (KS or LFF). 
Moreover, to be able to conclude a full mediation, the impact of the independent variable (TM) on the 
dependent variable (IP) should be insignificant after controlling for the mediation. For a partial 
mediation, this impact should be reduced. Looking at the first previously run regressions (model 1, 
model 2, and model 3), it became clear that only the TCor aspect of TM has a significant impact on IP. 
The first condition is thus only met for TCor. Therefore, the mediation of KS and LFF will be 
investigated between TCor and IP. In model 2, a significant impact of the mediation variable KS was 
found on IP; this meets the second criteria for KS. The third model additionally meets this criterion for 
LFF. The last criteria (significant impact of the independent variable on the mediation variable) is not 
yet been proven. Therefore model 5 and model 6 are used. The possible mediation of SV and SI (H5 
and H6) are taken into account in these models as well, as can be seen in Table 7. Both the effect of 
TCor on KS and LFF seem to be significant. This implies that for both hypothesized mediations, the 
first three conditions are met.  
Table 7: Effects on dependent variables KS and LFF (Model 5, 6 &7) 

 Model5 (DV=KS; H2) Model6(DV=LFF; H3) Model7(DV=LFF; H4) 
 B Se B B Se B B Se B 
(Intercept)  .73*** .01 .07* .03 -.68*** .13 
TM Coordination (TCor) .09*** .02 .16*** .04 .07. .04 
Shared Vision (SV) (c) .05** .02     
Support for Innovation (SI) (c)   .07 . .04 .03 .04 
Interaction (SV/SI(c) * TCor)  -.02 .02 -.02 .04 -.03 .04 
Knowledge Sharing (KS)     1.03*** .18 
       
R2 .221  .149  .304  
F 14.76***  9.09***  16.92***  
Note. p<.1. *p<.05, **p<.01 and ***P<.001 
(c); the variable is centered in order to reduce VIF scores 

  

 

Using Baron & Kenny’s method (Keith, 2009), we now have enough evidence to prove the partial 
mediations of KS and LFF. As can be seen in model 2, the impact of TCor drops from B=.29 to B=.25. 
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The impact of TCor is reduced while controlling for the mediation variable. In the same way, in model 
3, the impact of TCor reduces to B=.20, suggesting a more prominent, but still partial mediation of LFF.  

The mediation models are estimated using the package: “mediation”, which used bootstrapping. This 
package mediates the two predeveloped models. The first model is indicating the relation between the 
independent variable and the mediation variable (model 5 and model 6), the second model indicating 
the effects of the independent and mediation variable on the dependent variables (model 2 and model 
3). The mediation then is performed between these models, giving information about the average causal 
mediation (ACME), which gives information about the indirect effect through the mediator. The 
average direct effect (ADE) which gives information on the expected direct effect. These together make 
the total effect, and lastly, information is given about the proportion of the effect of the independent 
variable that goes through the mediator (Funch, 2019). As can be seen in Table 8, Figure 9, and Figure 
10, in both of the mediations, the direct effect of TCor is bigger than the expected indirect effect 
(ACME<ADE). In the LFF mediation, 43% of the effect of TCor is indirect; this is more than the 
proportion of the effect mediated by KS (26%). There is sufficient evidence to support H2 and H3; both 
KS and LFF partially mediate the effect of TCor on IP.  

Table 8: Mediation direct, indirect, and total effects 
 ACME (indirect effect) ADE (direct effect) Total effect 
TCor (mediator = KS) .077* .195* .262** 
TCor (mediator = LFF) .104* .167*** .271** 
KS (mediator = LFF) .628*** .248 .876** 

Note . p<.1. *p<.05, **p<.01 and ***P<.001 
 

   
Figure 9: Mediation KS (TCor) Figure 10: Mediation LFF (TCor)  Figure 11: Mediation LFF (KS) 

H4 is focused on the impact that KS might have on LFF. This can be seen as an additional mediation, 
were KS has both a direct effect on IP and an indirect effect through LFF, which is first checked by 
focusing on the four conditions a mediation should oblige. The first condition, a significant effect of 
the independent variable (KS) on the dependent variable (IP), is proven in model 2 and model 4. Model 
3 additionally gives sufficient proof for the second condition; the moderator variable (LFF) significantly 
impacts the dependent variable (P). In model 7, KS is added as a predictor on LFF; this makes the 
impact of TCor non-significant, and as can be seen, the model for LFF is significantly better when 
accounting for KS, proving the impact of KS on LFF. As can be seen in model 4, when both the mediator 
variable (LFF) and the independent variable (KS) are included in the model, the impact of KS becomes 
insignificant. This proves the full mediating of LFF on the relation between KS and IP, providing 
evidence for H4, which additionally is visualized in Figure 11 and Table 8. 

 

4.5. Moderating effects 
When checking for moderation effects, the independent and the moderating variables are centered, in 
order to reduce multicollinearity. In model 5 and model 6 moderation effects of SV and SI are taken 
into account, none of these moderations seem to be significant. However, SV has a significant impact 
on KS (B=.05, p<.001). Both interaction effects seem to be negative, while not being significant (KS 
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moderation b=-.02, p=.35; LFF moderation B=-.02, p=.61). This implies that there is no evidence for 
the moderation of SV on TCor to KS as well as for SI on TCor to LFF. There is a possibility that these 
moderator variables affect the relation to IP. Therefore a full model is run (full model; R2 = .345, F=4.71 
p<.001, Appendix G.5.Table 24: Full regression model). SV was found to be a significant predictor for 
IP (B=.20, p<.05); however, SI was not found to have a significant impact on IP (B=-.06, p=.41). In 
addition to this, the significant impact of either SV or SI as a moderator was not found. Thus, there no 
evidence that suggests the moderating effect of both SV and SI, rejecting H5 and H6. Detailed results 
can be found in Appendix G.5, Table 24: Full regression model (DV=IP).  

 

4.6. Full research model 
In the previous subchapters, the hypotheses are tested. A final overview of all hypotheses can be found 
in Table 9, indicating if these hypotheses are rejected or accepted. Additionally, Figure 12 visualizes 
the accepted hypotheses based on models 4, 5, 6, and 7, and mediations.  
Table 9: Hypotheses overview 
Hypotheses Accepted 
H1: Transactive Memory positively influences Innovation Performance.  Partly (only TCor) 
H2: Knowledge Sharing mediates the relationship between Transactive Memory and 
Innovation Performance 

Partly (partial mediation, 
only TCor) 

H3: Learning from Failure mediates the relationship between Transactive Memory and 
Innovation Performance 

Partly (partial mediation, 
only TCor) 

H4: Knowledge Sharing positively influences Learning from Failure. Yes 
H5: Shared Vision moderates the mediation of Knowledge Sharing between Transactive 
Memory and Innovation Performance.  

No 

H6: A supportive innovation climate moderates the mediation of Learning from Failure 
between Transactive Memory and Innovation Performance 

No 

 

 

Note . p<.1. *p<.05, **p<.01 and ***p<.001 

Figure 12: Final model with proven effects 
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Based on these results it is expected that the process in order to receive a higher IP is through a serial 
mediation. This is tested according to the methodology used by Teixeira and Palmeira (2016), using 
bootstrapping. As Table 10 shows, the indirect effect of TM through KS and LFF is significant, but 
low. This implies that KS and LFF are more important.  

Table 10: Serial mediation TM>KT>LFF>IP 
 label B Se B 
KS ~ Cor a1 .100*** .014 
LFF ~ TCor a2 .080* .041 
LFF ~ KS d21 1.060*** .184 
IP ~ TCor c .161** .077 
IP ~ KS b1 .366 .335 
IP ~ LFF b2 .677*** .156 
Indirect effect := a1*d21*b2 Indirect effect .072** .024 
Note . p<.1. *p<.05, **p<.01 and ***P<.001 
~ connects explanatory variables to the explained variables 
:= defines the new object 

  

 

4.7. Differences between NATO, MOD, and COE 
In addition to testing the hypothesis, some more attention is paid to the different groups. Firstly, looking 
at the apparent groups: NATO, MOD, and COE innovation teams, looking at the means of the different 
groups (see Appendix G.4). There are a few things that stand 
out. First, SI and SV are most prominent in COEs in 
comparison to MOD or NATO. However, innovation teams are 
bigger in MODs than in NATO or COEs.  

With the use of MANOVA, attention is paid to the differences 
between groups on several dependent variables (Field et al., 
2012). The MANOVA results can be found in Appendix G.6, 
differences in variables TSpe, TCr, TCor, KS, LFF, and IP 
investigated. It seems that there are significant differences 
between the three groups in relation to these variables (Pillai’s 
Trace = .39, F = 4.38, df = (16, 292), p < .001). Further 
analysis to identify where the differences are showed that 
TCor (F=15.2; p<.01) and KS (F=3.17, p=.04) are the only 
variables that significantly differ between the groups.  

As can be seen, in Figure 13 and 14, the levels of KS and TCor 
differ enormously between the different groups. COE seems 
to have the highest KS and MOD the lowest. As has been 
proven, both TCor and KS impact the IP; it is thus surprising 
to see that IP does not differ. This suggests that LFF has the 
biggest impact on IP since this variable was not found to differ 
as much between the groups.  

 

4.8. Post-hoc analysis 
Besides analyzing the data to check the developed hypotheses, some additional tests are done to get a 
fuller understanding of the data. Firstly, the impact of openness (OPP) will be researched. After that, 
the effects of SV and SI on IB and POI are investigated. Concluding the chapter with additional 

 

Figure 13: Group differences TCor   

 

 

Figure 14: Group differences KS 
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explanatory factor analysis (EFA), to see if the aspects of Learning from Failue can be identified in the 
data.  

4.8.1. Effect of openness 

As has can be seen in models 1, 2, 3, and the full model, OPP has a significant impact on IP. However, 
OPP was assessed by looking at Depth (OPPD) and Breadth (OPPB). It might be that OPPB and OPPD 
have a different impact on the IB and POI aspects of IP. This has not been taken into account yet. First, 
attention is paid to the relation between the OPP aspects and PI. The data is split into multiple groups, 
higher than the mean and lower than the mean (for each of the variables). According to the Figure 15 
below. It seems that a higher OPPB, especially in NATO, has an enormous impact on the performance 
of innovation teams. A high OPPD has less impact on NATO innovation teams. Nevertheless, for all 
innovation teams, a higher OPPB and OPPD (and thus OPP) increase the IP of such teams. Remarkably, 
the OPP aspects have less of an impact on MOD as it does for NATO and COE innovation teams.  

 

Figure 15: Visualization OPP impact on IP 

4.8.2. Effect of SV and SI on IB and POI 

As has been proven, both SV and SI do not have the moderating effect hypothesized. However, to see 
if they do impact aspects of IP, two additional regression models are developed; model 8 and model 9. 
In model 8, it is checked whether or not SV and SI are significant predictors of, BI and in model 9, this 
is checked on POI, see Table 11: Regression effects IP aspects IB and POI (Model 8 & 9) . As can be 
seen, the effects of SI and SV on both IB and POI are comparable. SV seems to be significantly impacted 
by both IB and POI (Appendix G.5; Table 25 & Table 26) is seen; it also significantly impacts IP. To 
see if SV and SI impact both IB and POI in all group’s models are repeated for different subsets, details 
can be found in Appendix G.5. As then became quite small for the NATO and COE subgroup, it is not 
surprising that the models were not significant. Looking at the effects, it seems that especially in MOD 
innovation team’s SV has a high impact on POI (.26, p<.001) in comparison to NATO (.16, p<.05) and 
COE (.06, p>.1) innovation teams. An SV seems to have the highest impact on IB in COE teams (.5, 

Table 11: Regression effects IP aspects IB and POI (Model 8 & 9) 

 Model 8 (DV=IB) Model 9 (DV=POI) 
 B Se B B Se B 
(Intercept) .05 .05 .04 .05 
Shared vision (SV) .28** .09 .28** .09 
Support for Innovation (SI) .04 .07 .05 .07 
     
R2 .093  .093  
F 8.10***  8.10***  
Note . p<.1. *p<.05. **p<.01 and ***P<.001 
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p=.054) however not significantly proven. Looking at the mean values of the variables (see Appendix 
G.4), it becomes clear that COEs experience more SV and SI than NATO and MODs do.  

4.8.3. EFA LFF 

The one variable, LFF, who uses 8 statements, was expected to measure three latent variables, the 
Ability to LFF, Motivation to LFF, and Opportunity to LFF. When developing one LFF factor, three 
variables were deleted (because of increased 
reliability and after that first deletion to high 
uniqueness). However, with the use of an EFA, 
three factors are developed (Harrington, 2009). 
No variables seem to have a too high 
uniqueness, see Table 12. Having three factors 
seems to be sufficient since the p-value is high 
enough. All found factor loadings are sufficient. 
All are higher than .3, which is fair. Two were 
found higher than .66, which is very good, three 
are good (higher than .55), and the other three 
are fair. Using an ANOVA to identify whether a 
one or three-factor model is better shows that a 
three-factor model is more sufficient (one factor: AIC=203.2, BIC=2064.5, Chisq=3.65; three factors: 
AIC=3405.3, 3464.5. Chisq=38.57 p<.001). 

Looking at the statements factor could be split up into three separate factors. The Ability to LFF (LFA), 
which includes the capacity to learn from failure, is captured in the first factor. The second factor can 
be seen as the Opportunity to LFF (LFO), which includes information available to learn from, which is 
created by, among others reflecting. The third factor can be seen as the Motivation to LFF (LFM), which 
is the willingness of employees to perform a task; this also includes the willingness of employees to 
bring issues up and communicate to their managers. 

As has been proven, LFF has a big impact on IP. It becomes interesting to see if the different aspects 
have a different impact on IP. Appendix G.5.shows the regression Table 27 used to check this. It 
becomes clear that LFA (B=-.14, Se B=.24, p>.05) and LFO (B=-.09, Se B=.15, p>.05) do not have a 
significant impact on IP. In contrast, LFM has a highly significant impact (B=.94, SeB=.28, p<.01). 
Since both LFA and LFO do not have a significant input on P, these cannot mediate the relation of TCor 
to IP or KS to IP. The impact of KS and TCor on LFM are comparable to those on LFF, however 
slightly less implying that KS and TCor additionally impact LFA and FLO (see Appendix G.5.Table 
28). The three identified factors all significantly, and highly correlated (see Appendix G.5.Table 29).  

 

4.9. Conclusion 
This chapter provided insights into the quantitative survey data. The hypotheses are tested, of which 
one was fully proven, four were partly accepted, and for two, unfortunately, no support was found. 
Additionally, attention was paid to the differences between the identified groups, NATO, MOD, and 
COE. Furthermore, some post-hoc analysis were performed. The next chapter will focus on validating 
these quantitative findings.  

  

Table 12: EFA LFF 

 Uniqueness Factor 
loading 

1 
LFA 

Factor 
loading 

2 
LFO 

Factor 
loading 

3 
LFM 

LFF_1 .71 .12 .16 .50 
LFF_2 .34 .47 .25 .61 
LFF_3 .69   .55 
LFF_4 .65 .55 .18 .11 
LFF_5 .28 .82 .19 .12 
LFF_6 .69 .20 .49 .17 
LFF_7 .01 .24 .96 .13 
LFF_8 .59 .45 .39 .23 

SS loadings 
Proportion Var 
Cumulative Var 

1.547 1.473 1.046 
.188 .184 .131 
.188 .272 .503 
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5. Qualitative results 
Where the previous chapter focused on the quantitative results, this chapter will go deeper into the 
qualitative results. First, attention will be paid to in-depth interviews. The in-depth interviews were 
focused on validating the results as well as getting insights into the practical interventions that are 
expected to increase Innovation Performance (direct and indirect). Thereafter, attention will shift to the 
final question in the survey, which gathered in-depth information on what the respondents deem 
necessary in order to increase their IP—concluding with a short conclusion.  

 

5.1. In-depth interviews 
A total of eleven interviews were held. The interview respondents are identified by talking to colleagues 
as well as three randomly selected interviewees from the survey. Five of these interviewees were 
individuals working for NATO (of which four work for ACT), three were COE employees (three 
different COEs), and three were MOD employees (three different countries). The interviews are 
reported anonymously, as is elaborated by the methodology, and they are referred to with the 
organization and a number, as highlighted in Appendix F.  

As is elaborated on, these interviews were not transcribed, 
but notes were used in addition to the recorded interviews. 
Analyzing these notes is done according to the framework 
approach (Srivastava & Thomson, 2009), see section 3.3.3. 
Analysis. With the use of the word frequency option in 
NVivo (see Figure 16) and the nodes from the initial 
familiarization stage, the initial framework of codes was 
developed. The initial framework consisted of eleven codes, 
with a total of eight subcodes. During the third phase, 
indexing, however, this framework was reduced to ten 
codes, with three subcodes under the Learning from Failure 
code, namely, Ability, Motivation, and Opportunity. These 
codes can be found in Appendix F.3. (Table 19), together 

with a summarized framework matrix. The most remarkable insights are discussed in the following 
subsections. These results were gathered using multiple methods. Firstly, looking at the framework 
matrix per topic, and secondly, paying attention to sections that have multiple codes to identify the 
relationships between the variables. Both are done with the program NVivo (NVivo, n.d.). 

The following subsections elaborate on the critical insight gathered; separate attention is paid to some 
of the ideas for improvements brought by the interviewees. These are variable specific and are thus 
discussed directly after the variable insights. An overview of all interviewees and a summarized 
framework matrix can be found in Appendix F.1. and F.3. 

5.1.1. Differences between NATO, MODs, and COEs 

Since the scope of this research includes multiple organizations (NATO, MODs, and COEs), it is 
essential to highlight some of the differences between the types of organizations mentioned by 
interviewees. These differences help to understand the qualitative data as well as understanding the 
found differences between the subgroups. Besides, they help to form recommendations for the different 
subgroups.  

 

Figure 16: Word cloud most frequently 
discussed topics in the interviews 
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NATO is an international organization (ACT3; ACT4) focused on interoperability, integration, and 
policies (ACT3).  

"I am responsible for nothing, but I need to integrate a lot of different innovations into nations" ~ACT3 

In comparison, a MOD has their own authority; the minister of Defense makes the final decisions, 
whereas, in NATO, all country representatives make consensus decisions (ACT4; MOD2). 
Additionally, MODs have a monoculture, unlike NATO which has their own money and resources. 
NATO itself has multiple cultures, and all resources are brought in by nations (ACT4; MOD1). 
Additionally, the budget of NATO, MODs and COEs are not comparable. According to ACT3, the 
budget spent by NATO for capability development is 1% of the budget spent by all nations on capability 
development. This is in line with the fact that most innovations happen in MODs, not in NATO (ACT3). 

As COE3 explained, COEs are not part of NATO. However, they are closely related, and they perform 
innovative work for NATO (COE2). COEs work thematic, which helps to identify what is happening 
within which COE (COE1; COE3), they have a different organizational model. They are smaller than 
a MOD, and closer connected to NATO (MOD2). As one interviewee highlighted, not all MODs are 
easily comparable. The equivalent of his innovation unit in another country was positioned under the 
army instead of on the national level (MOD3). 

Another essential aspect that is often highlighted is the fact that an officer generally spends three years 
at a function. After three years, they switch jobs; this is the case at NATO, MODs, and COEs (ACT4; 
COE1; COE3; MOD2). In all these organizations, there are also civilian employees, who do not 
necessarily change their position every three years, thus they often have more specific knowledge build. 
As ACT1 elaborates, the diversity of both military and civilians working on innovation is vital for 
Innovation Performance.  

"Normally, I would disappear after three years before you know what is going on, you disappear, and someone 
new is coming." ~ COE3 

These organizations are not easily comparable to the commercial sector, due to the risk aversion, which 
was highlighted in multiple interviews (COE1; MOD2; NATO1). As NATO1 elaborates; the public 
sector has a low-risk appetite due to the public financing, wherein the private sector, this is not the case. 
C2COE additionally says that not taking risk is in the culture of defense organizations.  

5.1.2. Coordination Transactive Memory 

The Interviews started with discussing the Coordination impact found in the quantitative analysis. It is 
noticeable that most of the respondents did not only answer with regards to Coordination, but, 
collaboration was also often included. Both of these aspects will be discussed in this section.  

As is already shortly highlighted previously, NATO is responsible for integrating the innovations in all 
nations. Coordination of projects is a necessary aspect and could help integrating solutions in different 
parts of the organization (ACT3). ACT2 expresses the belief that in order to coordinate, teams need to 
be concerned with the same problems or work on joint projects, COE1 and COE2 also elaborated this.  

"The point with innovation is that you can have one solution that could be used by a lot of different programs. 
Furthermore, nowadays, we have one solution in one branch, and the other branch next door does not even 

know of the existence of this solution." ~ ACT3 

"Coordination for the sake of coordination, would not make sense and is not what we are looking for" ~ COE2 

As both NATO1 and ACT2 highlight, it is crucial to find the balance between coordinating and the 
actual work, since collaboration also takes a lot of time. Additionally, as is highlighted by COE1, 
partnering is not an automatic thing; often, innovation projects are linked to national industries and 



 45 

national pride, which might prohibit collaboration. As is explained by multiple respondents, in order to 
coordinate and collaborate, teams need to know the other parties (ACT2; MOD2). Another aspect that 
is highlighted is the fact that it is so difficult to find the right individuals. As ACT4 elaborates, there is 
nothing like a knowledge map, so if you want to coordinate, the first step is identifying the right 
individual out of all individuals. Concerning collaboration with external parties, the problem seems to 
be the lack of processes in place for this (MOD1) 

5.1.2.1. Practical improvements 

As most interviewees believed Coordination to be necessary, this seems to support the quantitative 
finding that Coordination improves Innovation Performance. The interviewees were asked what could 
be done in order to improve the Coordination. 

ACT3 elaborates that the function of NATO could be to develop an overall innovation hub. Not to 
innovate itself, but to provide tools for cooperation between all MOD innovation bodies as well as 
academia and industry. MOD1 has a similar dream, an acceleration building, to facilitate collaboration 
between military, academia, and industry. As MOD1 explains:  

"A lot of companies are interested in all facilities Defense can offer them, the different battle labs, and field 
labs. We need to show these to the outside world." ~MOD1 

Noticeable is that MOD2 specifically mentioned that one innovation headquarter will not be the answer. 
He elaborates that this will take away the necessary flexibility and agility of the innovation teams.  

COE2 beliefs that the first step would be to develop protocols for Coordination, together with just 
starting joint projects since Coordination for the sake of Coordination is not beneficial. This is in line 
with ACT2 and COE1. Additionally, MOD2 thinks a user-friendly resource management tool 
specifically for innovation would be helpful. Preferably together with dedicated meetings and 
conferences for all innovation units across NATO, MODs, and COEs so that the teams can develop a 
relationship to start collaboration.  

5.1.3. Knowledge Sharing 

Knowledge Sharing in the interviews is only discussed in relation to other variables. There was no 
single questions in the interview protocol with only regards to Knowledge Sharing, because, of time 
restrictions and the fact that in the quantitative results, the direct impact of Knowledge Sharing was 
barely significant. However, as the constructs Transactive Memory and Learning from Failure seem 
related based on the quantitative analysis, it is not surprising that the variable is mentioned quite often 
by interviewees.  

As ACT2 elaborated, sharing feedback helps to improve other projects as well. ACT1, ACT3, and 
MOD3 confirmed this. As was previously highlighted, officers change positions every three years, 
which means there is no stable informational network in the organization (ACT1; ACT4; COE3). This 
hinders the Knowledge Sharing in the organization; 

"Every year, one-third of the HQ is changing, and the knowledge is going through the door." ~ACT4 

Related to this is the question asked by COE1 and MOD2: "How do we get the knowledge of individuals 
embedded in the organization and out of their heads?" 

An often-highlighted aspect is the political loading of knowledge. As numerous of interviewees 
highlight, this aspect makes Knowledge Sharing difficult in these organizations (ACT2; ACT3; COE1, 
NATO1). According to ACT3, counties do not want to share because of the politics related to the 
failures they have made. Both ACT2 and COE1, elaborate that the national strategies and interest bring 
a political aspect to the willingness to share knowledge.  
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5.1.3.1. Practical improvements 

As Knowledge Sharing is highlighted quite often, it seems that the interviewees deem this to be more 
critical, as was found in the quantitative results. According to COE1, facilitating communication and 
Knowledge Sharing is key in improving Knowledge Sharing. This could be done with the use of 
webinars, phone calls, or a CMR system. He urges that communication and Knowledge Sharing should 
not be spontaneous because it would need to be personally independent. This is in line with the meetings 
and conferences mentioned by MOD2.  

5.1.4. Learning from Failure 

The variable Learning from Failure has the most coded sections; it seems that this variable was most 
recognizable for the interviewees. Since the literature of Learning from Failure recognizes three aspects, 
these three aspects were also identified in the data.  

5.1.4.1. Opportunity 

The first sub-code analyzed is Opportunity, which is concerned with the scope of time and information 
available to learn (Dahlin et al., 2018). The organizational tolerance for failure is an additional vital 
aspect to include in Opportunity. MOD3 elaborates that within his MOD, the projects are mostly 
scheduled for one year. There is no opportunity to try again and implement lessons learned in the current 
process. ACT3 has a similar opinion. COE1, on the other hand, elaborates that after each action, an 
after-action review is written, providing the information necessary for the organization to learn.  

Not everyone sees the level of tolerance for failure as sufficient. In ACT2's opinion, the ultimate 
acceptance of failure is too high. According to him, even if the "local' acceptance for failure is low, one 
or two levels above, no one cares. However, some feel that there is not enough failure acceptance 
(ACT1; ACT4; COE3; NATO1). COE1 expresses the belief that the tolerance level is highly dependent 
on the type of failure; 

"If an experiment does not give you the result that you expected, that is why it is an experiment. But, if the 
experiment does not get to a result because of mismanagement, that is a failure I won't take. So, the type of 

failure dictates if it is okay or if it is not okay." ~COE1 

5.1.4.2. Motivation 

The second aspect of Learning from Failure, motivation, focuses on the willingness of employees to 
learn from failures. Motivation takes into account the resources used for Learning from Failure as well 
as psychosocial safety (Dahlin et al., 2018). As COE3 elaborates in order to reach the learning goal, the 
whole team should be willing to take steps, relevant here, according to him, is also to have space to 
maneuver. COE2 elaborates that it is perceived to be safe to fail in the process, as long as a result is 
excellent. ACT3 confirms this by elaborating that he has safely used his right to fail from day one in 
the military.  

MOD1 elaborates that it is essential to communicate all failures; this information is a necessary resource 
to learn from the mistakes made. MOD3 elaborates on another necessary resource:  

"If we have the process and funding to continue the effort. So, failure is only beneficial when you are allowed to 
try again." ~MOD3 

One of the most critical motivational aspects was highlighted in multiple interviews; Learning from 
Failures at the operational level is crucial in order to save lives (ACT1; ACT4; MOD2). ACT4, 
however, explains that MODs do not necessarily want to talk about their failures, because these failures 
may have cost lives in the past.  
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5.1.4.3. Ability 

The final aspect of Learning from Failure, identified by Dahlin et al. (2018), is the Ability, focused on 
the capability to identify, report and understand failures as well as the capability to implement solutions. 
NATO has an assigned capability to learn from failures. Namely, a lesson learned branch, which is 
included in most COEs (ACT3; COE1; COE3). ACT3 highlighted one of the problems concerning the 
Ability; strategic failures are difficult to measure on a timely basis. This is in line with the opinion of 
MOD2, who elaborates that there is currently not a good way of measuring failures.  

5.1.4.4. Practical improvements 

According to the interviewees, Learning from Failure is crucial in order to receive a higher Innovation 
Performance. Interviewees most mention Opportunity and Motivation; however, the Ability is, 
according to them, definitely important as well.  

In order to increase Opportunity, ACT1 beliefs that the acceptance of failure is the key. MOD1 
elaborates that in order to reach a higher level of LFF, failure should be turned around. Maybe another 
word should be used, which has less of a negative connotation to it so that it does not hurt the individual 
who failed.  

In order to increase Motivation, some practical improvements were suggested in the interview notes. 
ACT3 elaborates that making errors should not be punished when reported. He beliefs punishment is 
only suitable if errors are not reported. The risk of punishment could then incentivize employees to 
report their failures and mistakes, developing a culture of demanding employees to share. NATO1 has 
a different solution for incentivizing failure and feels that there should be failure goals.  

"…for example, the secretary-general, tells my department to deliver 20 innovation projects this year, and I 
expect at least 30% of them to fail. Then the leadership has top cover and feels that it is okay to fail" ~NATO1 

Lastly, for the Ability, some improvements were identified; MOD2 highlights here the same 
improvement as he requested for increasing the Coordination; a tool to record failures, which 
promulgates the findings to those who could benefit from the lessons learned. He suggests this should 
replace the current after-action reviews in hidden word documents. COE2 suggests teaching innovation 
officers how to correctly Learn from Failure, by either developing courses or buying courses externally.  

5.1.5. Shared Vision 

Additionally, Shared Vision is discussed in the interviews. The question was asked whether the 
interviewees expected that a Shared Vision was a predictor for Innovation Performance and if a Shared 
Vision for NATO, MODs, and COEs was feasible. The opinions of the eleven respondents varied 
enormously. Some expect that a Shared Vision could help. They agree that it should be broad enough 
for each individual in the community can understand and agree with the vision (ACT2, ACT4, COE1, 
MOD1, MOD3).  

"This is also what is happening a lot within NATO if we cannot make something crystal clear, we make it fuzzy 
enough so that people understand enough to say yes" ~ACT2 

Others expect that a Shared Vision for the individual aspects could be beneficial; NATO, MODs, and 
COEs should then have their individual Shared Vision. This because they expect that an overall Shared 
Vision is not feasible to develop due to the disagreements on priority and resources (ACT3; COE3; 
COE2; MOD2; NATO1)  

According to MOD3, a Shared Vision will be beneficial for the collaboration with the civilian industry. 
As he explains, the civilian industry would love to sell their products directly to the military without 
spending much money on redeveloping; this is only possible when the vision is similar.  
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5.1.5.1. Practical improvements 

Even though some interviewees expected the Shared Vision to be necessary, there seems to be no 
general agreement. In line with the lack of general agreement, no practical implications were identified 
for this variable.  

5.1.6. Support for Innovation 

On the topic of Support for Innovation, there seems to be an overall agreement. Support will increase 
the IP. In different interviews, it was highlighted that this support was felt. The boss of ACT, SACT, 
consistently shows his Support for Innovation (ACT2; ACT3). Moreover, in COE3 innovation is 
expected from its employees, which feels like support (COE3) One exciting finding is that three 
individual interviewees highlight the need for not only top management support but the support of the 
middle management, the local leadership (ACT2; ACT4), according to MOD2, the "Zombie 
midground". As MOD2 elaborate, the problem is convincing these mid-level managers to do their job 
differently than they have been thought. 

"Annoyingly, often their boss's boss's boss is well onboard and really happy, but it does not help" ~MOD2 

Another aspect that was mentioned quite often is the fact that the support must be "actual support". This 
can include a financial aspect, but other resources or "maneuver space" are essential aspects (ACT1; 
ACT2; MOD1; NATO1), as well as accepting ideas from lower levels in the organization (ACT4). 
However, as highlighted by COE2, there might be more pressing issues than just gaining support. 

"You can get all the support you want, but, in the end, you need the ideas. The real issue is thinking outside the 
box" ~ COE2 

5.1.6.1. Practical improvements 

There is a big contrast between quantitative results and the interview results with regards to Support for 
Innovation. Where no significant effect was found in the quantitative analysis, there is a general 
agreement under interviewees that Support for Innovation is crucial. Therefore, some practical 
implications were identified. MOD1 elaborates that increased support starts with informing the 
leadership about innovation. However, in ACT2's opinion, Support for Innovation is a leadership 
problem. His suggested improvement would be to get rid of middle management. Simple management, 
for example, with project teams working under just one boss, would, according to him, be more suitable 
for a modern organization. ACT4, suggests giving a more precise view to the middle management.  

"There has to be a clear view for the middle management, that they need to support innovation and if not, they 
have a problem with the top management. SACT should say if you stop ideas, you have a problem with me" 

~ACT4 

Overall, there seems to be a lack in agreement how Support for Innovation should be increased. Getting 
rid of the middle management, seems to be not a feasible solution, where increasing information 
sharing, and providing a clear view are more feasible.  

5.1.7 Other important aspects 

Next to the variables included in the conceptual model, most interviewees highlight additional aspects. 
Since the interviews are subjective, it was t expected that there is no common ground in the additional 
variables. The two most noticeable will be elaborated shortly. 

5.1.7.1. Personnel aspect 

In most of the interview's attention was paid to some aspect of personnel. It was noted that it is vital to 
select the right individuals for innovative projects (COE2; ACT2; ACT3). As NATO1 highlights, the 
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innovation team should not be larger than 12, in order to develop trust and relations necessary for 
creativity. ACT1 underlined the diversity within teams (civilians and military). ACT4 elaborated on the 
culture, the link between the organization and the employees. As he explains, innovation is dependent 
on the people, not the organization. NATO1 elaborates that this culture can enable people to come with 
ideas, or it can stiver this.  

5.1.7.2. Political aspect 

The political aspect related to not only innovations but also to sharing failures, learning from these and 
collaborations is highlighted quite often (ACT1; ACT2; ACT3; COE1; MOD2; NATO1). This was 
already shortly mentioned in regard to Knowledge Sharing, but it is important individually as well. As 
ACT3 elaborates, the political willingness to share is necessary to collaborate, but the national economy 
often hinders this. Countries' innovations are often dependent on the national industry, which could be 
negatively impacted if this development is done in collaboration with other nations. The internal politics 
might also hinder the innovation process, if every decision is taken to the military-political level where 
less practical criteria rule (COE1). 

"If you look now the main force that's working against the innovation in a way is the political part. So, if 
innovations keep being sent up to a level where they touch the military-political level, then you ask for it." ~ 

COE1 

5.1.7.3. Practical improvements  

Practical improvements with regards to the personnel aspect were mentioned by almost all of the 
interviewees. ACT1, suggests allowing more internal coordination by stimulating employees to have 
more coffee breaks brainstorming with collogues. Choosing only the employees that have innovating 
capabilities was suggested by ACT1, ACT2, ACT3, COE2, COE3, and NATO. Teaching innovative 
capabilities was suggested by MOD2 and COE2. COE1 suggests having lower level employees in 
charge of innovation instead of the higher management. And ACT1 suggests incentivizing everyone to 
innovate. MOD1 suggests bringing the lower and higher levels into close contact about innovation. 

For the political aspect, however only one clear improvement was found, NATO suggests keeping the 
innovations at a lower level, to reduce the political layer. No other practical improvements were found, 
possibly because of the feasibility. Changing these organizations will require enormously more time 
and effort and as was mentioned by ACT2. 

Additional practical implications without a relation to the previously discussed variables were found. 
The most important are discussed in this chapter. ACT2 suggests implementing commercial processes, 
where every six months new projects are start, even if the previous projects did not fail yet. Using more 
flexible human capital is suggested by ACT3. As a solution, more resources, was mentioned by different 
interviewees (NATO1; MOD1). Lastly, ACT1 elaborates that everyone should be allowed to innovate 
in order to receive a higher performance.  

"You need to plant seeds everywhere and if it grows pout more water" ~ ACT1 

 

5.2. Qualitative survey results 
In the survey, the last question was used to gather qualitative data. The last survey question stated: 
OPTIONAL: What do you think would the most effective change that would help your innovation team 
to perform better? A total of 99 respondents answered this question (response rate= 57%). Of all 
respondents answering this final optional question, 15 worked for NATO (response rate NATO= 47%), 
22 worked for a COE (response rate COE = 51%), 59 worked for a MOD (response rate MOD = 68%) 
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and the final three did not give an indication for which organization they worked for (response rate 
undefined group = 60%). In their answers, a few subcategories could be identified. The subcategories 
are indicated in Table 13, together with examples of the answers that fall under this category. The 
proportions of answers across the subgroup can be found in Appendix H, Table 30 and all answers to 
this question can be found in Appendix H, Table 31.  

These answers show that the category "resources" represent the biggest proportion of answers (23%). 
It is noticeable that NATO answers include a bigger proportion of resource suggestions than COE's or 
MOD's (27% of NATO, 23% of COE and 20% of MOD). The resources mentioned are broad; money, 
autonomy but also employees are mentioned. Additionally, a rather large proportion of suggestions was 
given to improve the general processes within the organization (20%). This is mostly mentioned by 
COE and least by NATO respondents (13% of NATO, 27% of COE and 19% of MOD). The need for 
more focus was only identified in the MOD category. And a need for change in vision and understanding 
is approximately as much requested by all subcategories (20% of NATO, 17% of COE and 18% of 
MOD). Lastly the need for Coordination seems to be biggest with NATO innovation teams (20% of 
NATO, 5% of COE and 8% of MOD). 

Table 13: Qualitative survey categories identified 
Category changes Example survey answers Proportion 

answers in 
this category 

A Coordination Improving communication (info sharing) and training/education (learn from other 
successful experiences/techniques). Continuously involving all the chain of 
command in the innovative process. Innovation solutions and procedures need to 
have large consensus within the HQ 
Building a better knowledge-database, which can be accessed by all members. 

9% 
 

B Focus Less looking at financial numbers, and more looking with people to solve problems 7% 
Focus & targets  

C Mindset When our own (MOD) procurers and legal advisers think as entrepreneurs 
A cultural change in de Army where other ways of thinking and doing are not only 
accepted but also encouraged. 

6% 
 
 

D General process The European rules for procurement make it difficult to let the same partners for 
innovation join at the final procurement. This is a dissatisfier for all parties 

20% 

Fewer steps in the process (project).   
E Process  
methodologies 

More experimentation in order to test the innovations 11% 
Adaptation of the procurement process - establish a "fast lane"  

F Resources More resources/personnel needed (there is more work than we can handle) 
More space/time and capacity to prove our effectiveness 

23% 

G Vision &  
understanding 

Full dedication and clear innovation strategy 
Backup from the organization. The innovation unit is mostly seen as a paria in the 
organization. Because of that we have to fight a lot of assumptions. And no one 
takes responsibility for their part if the innovation also effects their field of work. 

17% 

H Other The possibility to access to Education&training solutions in order to enhance 
individual skills/competencies 
full acceptance of unmanned aviation by manned aviation.  

7% 

 

5.3. Conclusion 
This chapter focused on qualitative aspects. The in-depth interviews appear to show that there is an 
overall agreement that Learning from Failure and Support for Innovation is crucial for innovation. 
Opinions, however, differentiated about Coordination and a Shared Vision. Differences between 
NATO, MODs, and COEs are highlighted. After that attention shifted towards the qualitative survey 
responses, here it seemed that Coordination is most missed in NATO, while the focus is required in 
MODs. 
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6. Conclusion and discussion  
The final chapter of this research will first answer the research question in the conclusion, followed by 
the discussion and theoretical contribution. Subsequently, practical recommendations will be discussed, 
and this thesis will end with the limitations and future research directions. 

 

6.1. Conclusion 
This thesis was focused on identifying the effects of Transactive Memory, Knowledge Sharing, and 
Learning from Failure on Innovation Performance. Furthermore, it aimed at providing practical 
recommendations to improve Innovation Performance. The three, possibly problematic, impact 
variables were identified based on preliminary interviews and a literature review. The thesis aimed to 
answer the following research question:  

“What adaptations in Transactive Memory, Knowledge Sharing, and Learning from Failure could 
lead to an improvement in Innovation Performance? “ 

To answer this question, the answers on the three sub-questions, as elaborated in the introduction, are 
taken into account. Based on the systematic literature review, it was expected that Transactive Memory 
(TM) has a direct effect on Innovation Performance (IP), but also an indirect effect by the mediation of 
Knowledge Sharing (KS) and Learning from Failure (LFF). Subsequently, it was expected that LFF 
would also mediate the relation between KS and IP.  

6.1.1. Identified effects 

In the quantitative analyses, IP is found to be improved most when there is sufficient LFF in the 
organization. LFF is, in turn, statistically found to be impacted by KS and one of the aspects of TM, 
namely Coordination (TCor). TM consists of two additional aspects, Specialization and Credibility; 
however, both were not found to have a significant impact on IP. Statistically, it was found that both 
KS and TCor impact the IP directly as well; however, to a lower degree than LFF. The qualitative 
validation supports this, the most highlighted variable is LFF, and the experts seem to agree that LFF 
is crucial on a broader level than the other variables, interviewees elaborate that if there is insufficient 
LFF mistakes are repeated instead of prevented.  

In both preliminary interviews and the systematic literature Shared Vision (SV) and Support for 
Innovation (SI) were identified as essential variables. Both, however, were not found to significantly 
impacting IP in the quantitative analysis. SI is nevertheless considered to be valuable by all 
interviewees, they consider this as a necessity for implementing innovations in the organizations. As 
they elaborate, without the support it is almost impossible to implement innovations. Three interviewees 
note that the problem is with the middle management, which is reluctant to change their way of working 
to implement innovations.  

6.1.2. Differences NATO, MODs and COEs 

The second sub-question focused on the current status and differences between the three identified 
subgroups in the research sample; NATO, MODs, and COEs. It has become clear that there are 
differences between these groups. Therefore, these organizations should not take the same next steps. 
As NATO is focused on interoperability, integration, and policies, coordination would seem to be even 
more critical. It is thus surprising that NATO, in the quantitative data, is found to be worse in 
coordinating than MODs and COEs. The fact that NATO is worse in coordinating was highlighted by 
the qualitative survey answers as well, here 20% of NATO respondents answered with regards to the 
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need for more Coordination (in comparison to 8% in MODs and 5% in COEs). Within COEs, there 
seems to be more Coordination, and it could be wise to learn from their Coordination.  

Subsequently, MODs are best at LFF, which is not surprising since there is less political influence than 
in the international organization: NATO. The political influence was mentioned in the interviews as a 
restriction for communicating failures and their lessons. On the other hand, MODs seem to require more 
focus within and between the projects. 

6.1.3. Improvements 

In order to improve IP, enabling LFF will be most successful. When TCor and KS are improved, this 
will indirectly enable LFF to improve, and thus also IP. An organization can, therefore, increase its 
Innovation Performance by increasing employee’s Motivation to LFF. Increasing the Motivation could 
be done by “correcting”, not those who fail, but those who fail to report mistakes. Another solution 
could be to set failure goals for innovation projects, as well as providing clarity on the necessity of LFF 
and providing the tools to do this.  

Innovation Performance can also be indirectly increased by providing a Transactive Memory System, 
which allows for internal coordination between innovation teams and enables KS.. Lastly, increasing 
collaboration with external organizations, by being open, could help to achieve a higher Innovation 
Performance.  

 

6.2. Discussion  
The research question is answered in the previous subparagraph; however, this discussion focuses on 
interpreting the findings of this study. Firstly, some of the most significant findings will be discussed. 
Continuing with the theoretical contribution and the practical implications after that, ending with the 
limitations and recommendations for future studies.  

One surprise finding is worth noting. In the basic quantitative analysis, hypothesis 3 was supported, 
LFF was found to be a significant predictor of IP and a mediator between TM and IP and KT and IP. 
The interviews confirmed the direct impact of LFF. In literature, however, it was found that LFF 
consists of three aspects, the Ability, the Opportunity, and the Motivation to LFF. In the post-hoc 
analysis, surprisingly, it was found that only the motivational aspect has a significant impact. 
Motivation, in the literature, is defined as the willingness of employees to LFF (Dahlin et al., 2018). 
This willingness is personal; it refers to the resources used by employees to learn from their errors 
(Carmeli, 2007). As Motivation is the most important, the critical questions are “How to keep the 
motivated employees motivated?” and “How to motivate employees?”. In literature, a some aspects are 
highlighted that might decrease an individual’s Motivation, namely a high work pressure (Carmeli & 
Gittell, 2009) and the tendency of the organization to blame individuals for errors (Edmondson, 2011). 
As one of the interviewees (MOD1) elaborated, the word failure ought to be associated with another 
feeling than it currently does. Nowadays, it often has a very negative feeling, this should, according to 
the literature, not be the case. As Carmeli (2007), Edmondson (2011), and Carmeli et al. (2012) 
elaborate, failure provides the organization with an opportunity to learn from failure. Thomas Edison 
might best elaborate this; “I have gotten lots of results! I know several thousand things that will not 
work!”. He addressed this after thousands of experiments, while not having found the right solution 
(Intellectual Ventures, 2016). 

Support for Innovation was in the survey measured by looking at encouragement and respect for 
creativity by the leadership, as well as the expectation of leadership with regards to innovative problem-
solving. In the quantitative analysis, a moderate but significant (p<.05) correlation was found between 
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SI and PI; however, it was not found to impact the IB and POI aspects of PI. No moderation effect of 
SI was found as well. This was a surprising finding because there is sufficient literature supporting the 
effects of SI. Support for Innovation was found to increase the willingness of employees to share their 
resources (Zhang et al., 2007) as well as increased learning activities (Lee & Chen, 2020; Zhang et al., 
2007) and the overall Innovation Performance (Yao & Chang, 2017; Zhu et al., 2018). Noticeable is 
that even though the quantitative results did not show any impact of Support for Innovation, all 
interview respondents expected this impact, as was expected based on literature. There might be a few 
explanations for these different findings. The first explanation could be that the quantitative survey 
statements, adapted from Hsiao et al. (2014), do not comply with what the respondents expected from 
Support for Innovation. As is elaborated in the methodological section (3.3. Qualitative research) the 
statements specifically are not discussed with the interviewees, they got a short elaboration of what was 
measured. If they did not take this elaboration into account in their answer, they may have been talking 
about a different kind of support, which could explain the different findings. Another explanation could 
be that the interviewees overestimate the level of support that is needed. Comparing innovating with 
walking on ice, we can go faster with spikes under our shoes. However, without spikes, we still go 
forward, only slower. It could be that the Support for Innovation as the spikes do help; however, it could 
be that Support for Innovation is helpful, but not an absolute necessity. Innovators get to their goal 
without support, only slower.  

Most of the interviewees highlighted at least one, if not more, additional variables that, according to 
them, are relevant for Innovation Performance. This highlights the fact that there is no simple, easy way 
to increase Innovation Performance.  

6.2.1. Theoretical contribution 

This study contributes to the literature by making several theoretical contributions. To the best of my 
knowledge, this is the first study lining not only TM with Innovation Performance but additionally 
taking KS and LFF into account. Most of the scientific literature focusing on TM links it to the 
organizational performance (Argote, 2015a; Argote & Miron-Spektor, 2011; Choi et al., 2010; Frenz & 
Ietto-Gillies, 2009; Gino et al., 2010; Kottlarsky & Oshri, 2005; Lewis et al., 2005; Wilhelm, 2019). 
However, some articles were found linking TM directly to Innovation Performance (Akgün et al., 2005: 
Ali et al., 2020; Oshri et al., 2008; Wilhelm et al., 2019). Ali et al. (2020) requested more insight into 
this relation, to which this study complies. Oshri et al. (2008) included next to these variables only KS, 
and Wilhelm et al., (2019) only included LFF. Including all four variables is a definite theoretical 
contribution. As found in this study, the Coordination aspect of TM has a significant direct effect on 
Innovation Performance as well as an indirect effect through KS and LFF. The outcomes of the research 
suggest that KS, when including LFF, is not as directly crucial as was highlighted by, among others, 
van Wijk et al. (2008). The indirect effect of KS, through LFF, seems to be much more critical, 
confirming the assumption of Argote & Miron-Spektor (2011) that LFF does not happen without KS. 
This might be related to the blame game (Edmondson, 2011); if people are afraid to be blamed for 
failures, they will not share the knowledge. Additionally, the indirect effect of Coordination seems to 
be much lower than the direct effect or the indirect effect of KS (see Table 10). 

Following the expressed need for more insight into the relationship between organizational learning, 
KS, and TMS in a specific organizational context, as expressed by Argote (2015b), is another 
contribution made by this research. As Argote and Miron-Spektor (2011) elaborate, organizational 
learning happens over time when gaining experience, which creates knowledge. According to them, an 
organization can both learn from direct and indirect experience. In their reseach they conceptualize 
learning from otherr’s experiences as knowledge transfer. In their definition, knolwedge sharing is 
required to succesfully learn from others, this research confirms this. Furthermore, this study gives 
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some much-needed insight into KS in a public organization, as was requested by (Taylor & Wright, 
2004). In the qualitative analysis, it is often mentioned that knowledge frequently is very politically 
sensitive. This might hinder or prohibit optimal KS in public organizations, and specifically in military 
organizations. As most KS literature overemphasizes possible technological solutions for KS, this study 
provides some more insight into the human aspects, as was requested by (Kottlasky & Oshri, 2005). 
This is mainly done by showing that SV is a significant predictor for KS, even in a military context. 
The importance in other contexts was already shown by, among others, Li (2005), Roper et al. (2017), 
and Schmickl and Kieser (2008).  

The fact that the aspects Transactive Memory, Specialization, Credibility, and Coordination were not 
significantly found to form the latent construct TM, is an additional theoretical contribution. This 
construct, consisting of three blocks of five statements, developed by Lewis (2003), is reused by 
numerous of researchers (Akgün et al., 2005; Argote, 2015a; Gino et al., 2010; Lewis, 2004; Zhang & 
Guo, 2019; Wang et al., 2018; Wilhelm et al., 2019). To the best of my knowledge, not one of these 
researchers noted this finding. Possibly these aspects could differ in military organizations. When 
searching for a possible explanation for this, the article of Veestraeten et al. (2014) was found. In their 
article, focussing on TMS concerning team learning in military teams, the full construct of TM could 
also not be developed. The sub-construct of Credibility was entirely deleted, and they explain that 
Specialization was found to impact Coordination. As can be seen in Table 5, Specialization and 
Coordination have a significant correlation of .25, indicating that this might be the case here as well; 
however, this was not further analyzed. With regards to the non-significant impact of Credibility: this 
might be military unique. Looking at the nature of the military craft, military personnel need to trust 
each other. Especially in war or mission situations, they very much dependent on each other (Adams & 
Webb, 2002). This trust and reliability might also be relevant in non-war teams within the military 
organization, because of the number of high officers, who are used to full trust. This might be a 
theoretical contribution that could be further explored.  

Additionally, the surprise finding with regards to LFF’s Ability, Opportunity, and Motivation provides 
a theoretical contribution. It has not been shown before that Motivation is much more critical than 
Opportunity and Ability. As Dahlin et al. (2018) elaborate, the Motivational and Ability factors are 
mostly studied at the individual and group level, while Opportunity is mostly studied at the 
organizational level. They note that to the best of their knowledge, no study focusses on all three of the 
aspects, while each aspect is studied on both individual, group, and organizational levels. The 
measurement used (Carmeli 2007), was known to measure the higher-order construct LFF. As proven 
in this study, it can also be used for measuring the individual aspects by using factor analysis, measuring 
three factors instead of one. Using the measurement like this however, does require some future 
validation. When each of the three aspects is separately measured, in all sorts of situations, this might 
lead to preciser findings, solutions, and recommendations. For example, when looking at Innovation 
Performance in military organizations, Motivation is vital. At the same time, Opportunity and Ability 
have no significant impact, but this might differ when looking at LFF concerning different outputs and 
or contexts. This is shown by Weerakoon et al. (2020), who studied the Opportunity, Motivation, and 
Ability of knowledge creation within social enterprises, it seems that here only the Opportunity to create 
knowledge has an impact on the innovativeness. The Opportunity, Motivation, and Ability can thus be 
studied in not only different contexts but also in regard to different variables.  

The final theoretical contribution made by this study is the focus on a military organization. A limited 
number of studies is available focusing on Innovation Performance in military organizations, though 
they secure the safety of citizens (Henderson, 2018), therefore a study as this is very important. As this 
study highlights, there are quite some differences to be taken into account when focusing on a military 
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context compared to commercial organizations. For one, the fact that military personnel regularly 
change their work function every three years. It seems that because of this, military organizations have 
a higher need for a knowledge system, such as a TMS. Functional rotation every three years is not 
necessarily common within private organizations. Also, as was elaborated on in some qualitative 
interviews, military organizations appear to be more risk-averse than most organizations. Since these 
organizations are more risk-averse, they could have more difficulties with experimenting. The use of 
safe experimentation spaces seems to be increasingly important. This final theoretical contribution, as 
well as some of the other theoretical contributions, might benefit from further research, as elaborated 
in 6.2.3.  

Although not a theoretical contribution, an empirical contribution can be found in the IP variable, the 
capability of an organization to innovate (Zhao & Chadwick, 2014). Numerous different methods were 
developed to measure this capability, e.g., number products (Cho & Lee, 2019), number patents (Katila, 
2000), the number of innovative ideas (Carvalho et al., 2015), innovative output (Lazzarotti et al., 2011), 
or innovative behavior (Litchfield et al., 2018). As elaborated by Gómez et al. (2017), including 
different measures seems to be better than including just one. This study shows that the variables 
Innovation Behavior, developed by Lichfield et al. (2018), and Performance Output Impact, as 
developed by Lazzarotti et al. (2011), are usable for measuring the IP. 

6.2.2. Practical recommendations 

The insights of the mixed-method research provide several practical recommendations. The study 
identifies that LFF has the most significant impact on Innovation Performance; this is highly dependent 
on KS. Therefore, managers should pay extra attention to these aspects. Some practical implications for 
increasing LFF directly and indirectly by increasing KS are highlighted. Uniformed military personnel 
changes their work function every three years. This is not necessarily the case with civilian personnel 
or within private organizations and is thus something that should be taken into account when 
interpreting the results and implementing the recommendations.  

6.2.2.1. Improve Learning from Failure and Knowledge Sharing 

Managers of all kind of teams (not solely innovation teams) should make sure that failure is not 
perceived as something terrible and there is sufficient learning from these failures, and this can be 
achieved by taking some necessary steps; 

• Managers should make sure that employees are aware of what Learning from Failure can 
bring to themselves, to the team, and to the organization. 

• The employees must have the right skills to learn from their failures.  This can be achieved by 
following an online/offline course, or by having group discussions about how you should 
learn.   

• Managers should also show example behavior; they need to assure that they share their 
failures with their employees. They can do this by sharing one experienced failure every week 
(or two weeks) in a weekly meeting/update for example.  

• It could be good to initially discuss employees' mistakes in a private and safe environment. 
Eventually, managers must motivate the employee to share this error with his/her colleagues, 
to enable the colleagues to also learn from the mistakes.  

• When discussing the failures, a distinction should be made between different kinds of 
failures. Not all failures are the same, and they should thus not be compared. A possible 
distinction can be made between mismanagement failures and operational experiment 
failures.  
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• Awarding employees who are either best in sharing failures or grew the most in sharing 
failures, could increase the Motivation of employees to share, as well as “addressing” not 
communicated failures. 

 

Furthermore, (military) organizations could benefit enormously from a knowledge base (Transactive 
Memory System). This TMS could help to increase the Coordination between innovation teams. The 
TMS should include all innovation teams and their projects. I would advise developing a standard 
reporting format, which is both easy to maintain and includes all relevant information. Preferably, the 
innovation teams could use this format internally, and share the not confidential information 
automatically with the knowledge base. Of course, this would come with some additional problems, 
such as safety and classification. Therefore, I suggest to start by making a requirement list and 
experiment with a knowledge base as this. In the specific context of this research, ideally, this should 
span over NATO, MODs, and COEs, but it might be easier to start with organizational specific 
knowledge bases. 

6.2.2.2. Improve innovation team policies 

Besides the previously discussed implications, innovation teams should implement several additional 
adaptations to receive a higher Innovation Performance; 

• Implementing failure goals would enable innovation teams to take more risk, as well as 
incentivizing failure communication. This can mean that innovation teams are expected to 
have at least 20% (or even more) failed experiments.  

• Get the right individuals as part of the innovation team. This can be achieved in various ways;  
o Let possible new team members first do the GET2 test in order to see how 

entrepreneurial they are. This test indicates individuals’ entrepreneurial potential 
(Caird, 2013). 

o Have all employees follow specific courses to broaden their capabilities concerning 
innovation projects.  

• Use brain-stretching activities to increase the creativity of employees. 
• Review the performance of innovation employees not similar to no innovation employees. 

There are specific aspects crucial for these employees, which are not necessarily crucial for 
others., these include (among others); 

o Motivation 
o Creative tendency 
o Calculated risk-taking 
o Locus of control (Caird, 2013). 

 

Finally, all organizations should provide their innovation teams with more resources and more freedom 
in using these resources. This should be done by changing some policies to enable innovation resources 
to be spend easier. For example, by developing a “free to spend budget”, which does not need to have 
dedicated plans years in advance, but can be used according to the best use the innovation team sees fit. 
If this free to spend budget is put in place, innovation teams need to report backward so that the 
spendings can still be checked. Not only monetary support but also support in, for example, time is 
additionally essential. Just speaking out about supporting innovation is not enough, believing in these 
projects and giving your employees room to maneuver is critical. 

6.2.2.3. NATO specific implementations 

For NATO managers, it is vital to put more focus on the coordination between stakeholders. NATO 
employees more frequently request this than MOD or COE employees. NATO needs to coordinate 
amongst all individual innovation teams in order to integrate these in the complete picture. The 
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Innovation Hub (IHub, ACT) is an excellent first step to achieve this goal. However, it is not sufficient 
yet. I suggest developing a broader network, including more innovation teams, and organizing more 
network opportunities to enable trust. 

Furthermore, it should be made more explicit what opportunities this hub brings; this could probably 
attract more teams to the hub. The webinar organized by the IHub and me will be a good first step. 
Enabling all innovation teams that participate to ask questions and possibly join the IHub will broaden 
the network a little. 

6.2.2.4. Internal and external collaboration 

Additionally, as is highlighted in the qualitative interviews, partnering is not an automatic thing; often, 
innovation projects are linked to national industries and national pride, which might prohibit 
collaboration. Therefore, if managers want to collaborate, there needs to be developed a vision and 
national priorities might need to be put aside. To enable a Shared Vision, it is essential first to take the 
time to informally get to know the other party instead of immediately trying to come to a contract.  

6.2.3. Limitations and future research directions 

In the interpretation of this study, a few issues are relevant to keep in mind. Since they might present 
limitations to this research, these also help to determine future research directions.  

To start with, the issues related to the context. Firstly, confidentiality, in this complex organization, a 
lot of information cannot be made publicly. Therefore, only public information is taken into account. 
As can be expected, when performing internal research, secret information could provide a better 
understanding of the problem. I suggest that, based on this research, additional internal research should 
go deeper into the specific workings inside the organization. Secondly, next to the confidentiality issue, 
it is difficult to connect to all relevant players. Not only because the work is hectic but also because 
players are located all over the world. During the process of identifying innovation teams within NATO 
and ACT, it seemed, in general, there was little coordination between the innovation teams. Even the 
innovation branch (ACT) seemed to have difficulties identifying other innovation teams; this made the 
inclusion of innovation teams quite difficult. With the use of a mix of convenience and snowball 
sampling for the survey and convenience sampling for the interview, it can be expected that there are 
additional relevant players who are not taken into account. In addition to these sampling methods, only 
teams that consider themselves as innovative teams are included; however, it can be argued that, for 
example, policy teams working on innovation are additionally innovation teams. Thirdly, NATO has 
two official languages, French and English. Since I am unable to understand French, colleagues who 
only speak French are not included in the interviews. This could mean that relevant information was 
not taken into account. This should be taken into account when interpreting the conclusions. Fourthly, 
since most of the survey respondents came from the Netherlands, due to my existing personal innovation 
network, and a limited number of individuals from other MOD responded, these conclusions cannot 
easily be generalized to all NATO allies. To get a deeper understanding, additional research should be 
conducted to get sufficient data from all NATO countries. However, the findings presented in this 
research can be interesting for all military organizations and might even be relevant for risk-averse 
bureaucratical organizations, such as hospitals. To validate this, more research in different contexts 
should be conducted.  

Next, the limitations concerning the data and methodology will be discussed. In the literature review, 
TM was looked at as one variable, the construct used, however, was built up by three constructs: 
Specialization, Credibility, and Coordination. Following the existing research, the theoretical 
foundation is based on the one TM variable. However, statistically, this variable could not be developed. 
Therefore, not the overall, TM variable, but are three underlying individual aspects are taken into 
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account in further analysis. In doing this, the analysis is not entirely in line with the theoretical construct, 
the underlying element Coordination has replaced the overall TM variable in further analysis. This 
because from the start the Specialization and Credibility were not found to have any significant impact. 
Future research should focus on the individual effects of Specialization, Credibility, and Coordination 
instead of TM as one variable. Besides this, it became clear that quite some studies have been 
performed, including TM and KS. As TM helps to identify who knows what (Argote, 2015a; Choi et 
al., 2010; Kotlarsky & Oshri, 2005; Lewis et al., 2005; Nevo & Wand, 2005; Oshri et al., 2008; 
Schmickl & Kieser, 2008), it is proven to help share knowledge (Argote, 2015; Argote & Miron-
Spektor, 2011, Gino et al., 2010). However, not much literature focuses on the two sides of KS; sending 
the knowledge to others and gathering others’ knowledge. A future study could help to discover if TM 
plays a different role in these two sides of KS. 

Furthermore, some critical aspects are not taken into account. Several researchers highlight the 
importance of knowledge aspects (Law, 2014; van Wijk et al., 2008); in this study, that kind of 
knowledge is not taken into account. Additionally, absorptive capacity is highlighted quite often, and 
this is also not included (Argote, 2015a; Ali et al., 2020; Kim & Lee, 2020; Yao & Chang., 2017). These 
variables were not taken into account due to the limited time available; however, future research should 
take these into account.  

Subsequently, another future research opportunity identified in this study, focusses on the surprise 
finding with regards to Learning from Failure. As this study shows, only the Motivational aspect shows 
a significant impact on Innovation Performance. Additional research in different contexts is necessary 
to validate this finding. These studies should also include the Ability and Opportunity aspect of 
Learning from Failure in order to validate if Motivation is indeed the most essential aspect.  

As Edmondson (2011) elaborates: “Failure and fault are virtually inseparable in most households, 
organizations, and cultures. Every child learns at some point that admitting failure means taking the 
blame”. A bias towards military organizations is that they are often expected to have a strict hierarchy 
and a high blame game culture. However, Catalano et al. (2018) explain that the debriefing in the 
military is based on psychological safety. In qualitative research, attention is paid to this after-action 
reviewing. Interviewees mentioned that failures are accepted, and the right to fail is accepted. This 
might be found because the prejudice is just not real or the interviewees did not feel safe enough to 
elaborate on the blame game. The lack of conclusions that can be drawn for this, therefore, identifies a 
future research opportunity.  

Finally, as can be seen in qualitative research, there are numerous additional variables mentioned, 
personal aspects, political aspects, focus, mindset, processes, and understanding. This implies that 
Innovation Performance is not an exact science and that there are many aspects at play. This study is 
limited by only looking at five variables; Transactive Memory, Knowledge Sharing, Learning from 
Failure, Shared Vision, and Support for Innovation. What other variables might be crucial to take into 
account?  
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Appendix A: Background NATO 
The North Atlantic Treaty Organization (NATO) is established in 1949, it nowadays consists of 30 
member countries, and around 40 more collaborate with NATO. The purpose of NATO is: “to 
guarantee the freedom and security of its members through political and military means” (“What is 
NATO”, n.d.). NATO follows the principle, that when one of the members is attacked, the attack will 
be considered as an attack to all its members. This enables all countries to collaborate on defense, 
security and crisis-management. All decisions taken by NATO are made by consensus, this means that 
if one of the countries disagrees, the decision cannot be made. In order to make these decisions hundreds 
of people, both from the military as the political side of NATO, exchange information about a variety 
of fields. Over the years NATO has always adapted itself to the environment and current and future 
threats (“What is NATO”, n.d.).  

NATO Structure  

Not all aspects of NATO’s structure will be relevant during this research. Figure 17 gives an overview 
of the most important aspects. The big blue circle indicates NATO, with nation delegations connected 
to it. These delegations keep the connection with the nations itself and all internal organizations. Within 
the NATO the highest council is called the North Atlantic Council (NAC), which is part of the 
International Staff (IS), which falls under the civilian structure. The NAC is the political body within 
NATO. Within the NAC representatives of all members are present. The NAC can meet at different 
levels, weekly the permanent representatives meet, however twice a year the NAC meets at the level of 
Ministries of Foreign Affairs. The permanent representatives keep close contact with their country 
(“NATO North Atlantic Council”, 2017). 

Besides the civilian side of NATO (NAC and IS) there is also a military side of NATO. The military 
side of NATO has on top the Military Council (MC), which consists of representatives who are senior 
military officers (“NATO Military Council”, 2019). The MC is responsible for consensus based 
advising on all military aspects to the NAC. The MC is supported by the International Military Staff 
(IMS). In contract to the IS, the IMS does not consist of country representatives. The IMS is responsible 
for implementing NATO decisions at the right places. Also the IMS falls within NATO, and supports 
the MC. Under the MC fall two Strategic Commands, Allied Command Transformation (ACT) and 
Allied Command Operations (ACO). ACO is responsible for the planning and execution of all 
operations (“NATO Allied Command Operations”, 2019). ACT is responsible for the evaluation of 
threats, the development of 
capability, education and the 
implementation of lessons 
learned (“NATO Allied 
Command Transformation”, 
2018) 

Besides the important visualized 
aspects of NATO there are 
organizations and agencies 
within NATO this includes 
support, communications and 
information, Science and 
Technology, NATO 
standardization office (NSO), 
Programme Offices, Civil 

 

Figure 17: NATO overview 
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Emergency Planning, Air Traffic Management, Airborne Early Warning, Electronic Warfare, 
Meteorology, military Oceanography, Education and Training, NATO accredited Centres of Excellence 
and Project Steering Committees/Project Offices (“NATO organization”, 2019). 

ACT  

ACT works around four core functions: Strategic thinking, Development of capabilities, education, 
training and exercises and Co-operation and engagement. ACT has one vision: “From its inception in 
2003, Allied Command Transformation demonstrated the importance placed by NATO Nations on the 
roles of transformation and development as continuous and essential drivers for change – drivers of 
change that will ensure the relevance of the Alliance in a rapidly evolving and complex global security 
environment” (“NATO Allied Command Transformation”, 2019). 

The headquarter of ACT is located in Norflolk, however in Brussels (in NATO HQ) there is a European 
representative, Supreme Allied Command Transformation Representative Europe (SACTREPEUR). 
Tied to ACT are National Laison Representatives (NLR) also known as Seniour National 
Representatives (SNR) for all of the NATO member countries (“NATO Allied Command 
Transformation”, 2019).  

When looking for information about open innovation at NATO most of the results are about the 
innovation hub, opened by ACT. This hub was created by ACT in order to support its mission of 
transformation. ACT understood the potential of open innovation in the late 2000’ and created its 
innovation hub in 2012 (Innovation Hub, n.d.). Since then, several innovation hubs have been created 
within national MODs, especially in the US where, to-date, each service has now an entity that adopted 
and practices open innovation. So far, ACT has been able to identify 7 nations who own an open 
innovation entity. ACT has been supporting their development and partnered with them in a number of 
initiatives such as innovation challenges and hackathons.  

Consensus Decision Making at NATO 

Within NATO the decisions are made under unanimity, this means that all parties (nations) need to 
agree with a decision or a decision is not taken. Decisions are taken based on silent procedures; this 
procedure allows governments to decide whether or not they agree with a decision or document. If 
during the silence procedure a letter is written to the Secretary General starting disagreement, the 
decision will not be taken (Gallis, 2003) 

Group decision making is always a difficult process, there are multiple ways of taking a group decision. 
Mostly group decisions are guided by an (independent) moderator. This moderator tends to negotiate 
and a decision (Wu et al. 2019). A group decision can be based on different methods two popular rules 
are majority and unanimity (Marsden & Mathilyalakan, 200)3. The individual decision makers always 
have a preference for a decision, a moderator should try to get decision makers to change their 
preference, and this is mostly done in an iterative and interactive procedure. Both moderator and 
decision makers exchange information and arguments that might persuade decision makers to change 
their preference (Lopez & Carrillo, 2013). Often taking a decision takes more than one meeting, this is 
a good thing according to Marsden & Mathilyalakan (2003), and they explain that a decision taken in 
later sessions is often better than a decision taken in the first session. When decisions are taken based 
on a majority, a decision can be taken when more than half of the decision makers agree with each-
other on the decision. However, when a decision should be taken on unanimity, all individuals should 
agree on the decision. As can be expected, decisions based on unanimity, will take more time and 
resources. Unanimity decisions are promoting equality for all decision makers, all have equal power to 
stop a decision from being taken (Marsden & Mathilyalakan, 2003; Romme, 2004). 



 70 

Decisions taken either with the majority or the unanimity rule, result in different levels of satisfaction 
and commitment. Unanimity decisions result in a higher commitment and decision satisfaction 
(Marsden & Mathilyalakan, 2003). However, the unanimity decisions are only best when decision 
makers have certainty in their decision, when there is uncertainty this might result in poor decisions 
(Llorente, & Malherbe, 2015). 

Decision makers often have different backgrounds, different cultures and different worldview, this 
results in fact that even if the decision makers have the same goal, their perspectives on how to reach 
this might differ. These different perspectives are proven to effective for considering not only the 
obvious but also the less obvious alternatives. However, at the same time it might cause 
miscommunication and disorganization (Mohammed & Ringseis, 2001). Decision makers under the 
uncertainty rule often have a higher cognitive consensus. A similar view on how key concepts are 
defined (Mohammed & Ringseis, 2001).  

Romme (2004) argue that the unanimity rule is impossible in large groups, because of three reasons. 
Their first argument is that in a large group there is always a bigger chance of mutual exclusive 
conditions, that prevent a unanimous decision from being taken. Secondly, because all individuals are 
given the veto right, the decision process might be the rule of the minority. Their last argument is relied 
tot organization where there is an unequal power distribution. In these organizations’ unanimity 
decisions are more a formality than a rule.  

When making decisions in a group, there is always a chance to get groupthink, this means that the 
individual decision makers are not objectively judging, but they tend to strike to unanimity. They take 
decisions based on what the rest of the group would want/do (Whyte, 2014). This something that should 
be taken into mind especially when a decision must be based on unanimity. A group consisting of 
decision makers with different perspectives lowers the chances of groupthink (Mohammed & Ringseis, 
2001; Romme, 2004).   
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Appendix B: Preliminary interviews 
B.1. Interview protocol: preliminary interviews 

Guides you through the interview, gives information on what you should do.  

What you should say 

Questions on which you need answers.  

 
Thank you for agreeing to talk to me about the root causes of the problems regarding innovation at 
NATO and Nations.  
I am now focused on developing a cause-effect diagram, in order to fully understand the problems. To 
do that I would like to ask you some questions. Of course, answers will be handled with great care 
and anonymity will be assured. Do you have any questions so far? 

If yes, answer the questions  

If no, continue with the interview 
Up to now, I have determined a few causes and sub-causes for the problem given by Innovation 
Branch Head Eric Pouliquen and Innovation Hub Analyst Francois-Pierre Du Cluzele Remaurin, I 
will ask you about these later but first I would like to focus on what you think are causes for this 
problem.  

Question 1 Do you see any problems in regard to the innovation at NATO and Allies?  

a) If so, why do you think this is a problem? 
b) What could be the cause of this problem? 
c) Is that cause the real cause or is there something that causes the cause?   

(Method: 5 times WHY?) 
Summarize their answers from your own notes: 

d) Are this all problems? 
e) Or are there anymore? 

If there are more problems same questions as 1a to 1c 
If there are no more problems, continue.  

At the start of my graduate internship, I was given the following problem statement: 
“NATO nations are not aware of the open innovation projects in other nations and they are unaware 
of the aspects needed to successfully open innovate”  

The next few questions are focused on the causes I have determined for this problem  

Take an A3 of the predetermined problems and walk through this document discussing all determined 
root causes and intermediate causes.  
So in this diagram I have made their given problem red, however I do not think this is the real 
problem, I think the problems are that double resources are used, it takes longer to implement 
innovation and there is no learning between Nations, these are made dark blue. The light blue shows 
intermediate causes and the orange shows root causes. 

Question 2: Do you understand what the differences are between the colors? 

Question 3: Walk past each of the paths. Do you agree that this path could be true?  

Question 4: Do you think that I am missing some of the causes? 

Question 5: Do you think the three identified symptoms are true?  

a) Or are there perhaps any other symptoms? 
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For now, this were all my questions, do you have any questions for me? If you are interested, I can 
send you the finalized cause-effect diagram (or thesis).  
If you have any questions later, feel free to reach out, you can sent me an email to 
vanlamoen.Mysha@hq.nato.int 

B.2. People interviewed  
The names of the interviewed people are kept secret, however below you can find what jobs the 
people have that are interviewed. Also, in bullet points their main input is given.  
First a list of people that were spoken to before making the first draft of the cause and effect diagram: 

- SACREPEUR Capabilities and Development 
- SACREPEUR Chief of staff 
- Dutch Delegation representative 
- Scientist - Science and Technology  
- Staff member – Defense and Investment  
- Staff member – Logistics and Resources  
- Dutch MOD – Innovation coach 

After this specific discussion are held, based on the interview protocol explained in B.1. and with the 
use of a first draft of the cause and effect diagram.  
Information Environment Assessment employee (StratCom Unit -Public Diplomacy Division (PDD)) 

- Organization is not built for innovation, processes are not agile but very strict 
- Humans are the biggest assets, and this is not always as clear as it should be.  
- Three problems with regards to innovation 

• External; what is NATO? How does NATO work in a changing environment 
while its governance is not built for this? How are decisions made fast, based on 
consent? 

• Internal: permanent contracts, so there are not always enough Knowledge 
Transfers.  

• Data driven organization; we want to be a data driven organization, while we do 
not know how we should be that.  

- Nobody knows good enough what is going on at other places 
- Make clearer that everything is only about innovation and not in general.  
- Include diplomatic aspect 
- Include the consent � this is one of the biggest differences between NATO and other 

organizations 
- Advantages are not always known instead of unknown 
- Collaboration; people do not want other’s names on docs, because they want their own name, 

for own shining possibilities (and future opportunities) 
- Make clearer that the structure of NATO is very difficult 
- Not only external but also internal communication 
- Different IT systems also because of cultural preferences and the open market system 

 
Assistant of the head of the innovation unit (Emergency Security Challenges) 

- Innovation is all over the organization, this makes it very complex 
- Currently my unit is in the understanding phase.  
- Different nations and internal organizations also need different tools in their IT systems.  
- Are we in the front lead or do we only communicate about the innovation and open 

innovation?  
- Some projects are not labelled innovation when they are actually about an innovation and the 

other way around as well.  
- People are afraid to let other people contribute to their work, it might imply that they cannot 

do it themselves or they want only their name for “fame” and future opportunities.  
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- Secret documents are also in the industry the case.  
- It is very difficult to identify who you should talk to because of two things 

• Time management 
• Resources 

- Also, the financial aspect might be important, because we only have so much money and 
spending it needs to be a well thought decision.  

- A lot is rooted in the culture, I think.  
 

Science and technology, scientist (IMS) 

- What is the difference between open and directed innovation? 
- There is always a degree of openness to consider 
- What do we mean with open innovation, what is the definition? 

• Everyone has a different perspective on what definition is, I think this is the 
biggest problem. It is too complex to see as a whole, so people all focus on 
different smaller aspects.  

- We can look backwards how new products arose, however looking forward this is not 
possible, there a great deal of uncertainty.  

- Innovation takes a lot of time 
- Resources I do not think this is the biggest problem, but more the effective use of resources.  
- Innovation is a team sport! 
- Afraid to tell mistakes; risk averse because if we fail, people die.  

• However, there are two types of decisions and for the first type it is not a problem 
if we make a wrong decision because we can easily go back. For the second type 
we do need to make the right decision.  

• Different level of resources should be allocated to these types of decisions. 
However, we do not always make the distinction 

- Failure is good, we can learn from this. We need safe place, motivation and contained risks.  
- Knowledge is a resource. I think it should be knowledge and understanding. And we are not 

always good in this.  
 

Innovation Unit head 

- We are now pushing ideas and innovations, but we should work more pull.  
- We need to identify brokers in the organisation who know who knows what. I only got my 

job because I have a broad social capital and I know how to motivate people.  
- We need to find a way to enhance the learning curve, we take way too long to learn from our 

mistakes.  
- I don’t think a tool to make TM clear is useful, because than the brokers will get even more 

pressure.  
• And it will take so much effort to keep up to date.  
• How can we do this?  

- We don’t have the right mind-set to make mistakes and learn from them.  
 
Military Assistant to the Special Advisor to SACT on Innovation and NATO-EU 

- Within NATO we all have different opinions and point of views on innovation.  
• We are not on the same page.  
• Possible contradictions 
• Different views 

- We should make an open marketplace (off-topic)  
- Castle-run approach 
- We need to move to a matrix organisation and not hierarchy 
- It seems that all people have an understanding of why innovation, however not all or these 

align.  
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Appendix C: Methodology literature review 
A literature review creates the foundation for the research, it is used to synthesize research findings and 
to identify gaps in the existing literature (Snyder, 2019). To explore the concepts identified in the 
preliminary problem analysis, an exploratory literature review is performed. The goal of this 
exploratory literature review was to explore the variables. This exploratory literature review helped to 
define the research problem and research questions more clearly.  

The theoretical background developed by the exploratory literature review forms the basis of the basic 
systematic literature review conducted. Most researchers use a systematic literature review when 
synthesizing research findings. Systematic literature reviews aim to identify all evidence available on a 
topic. In this method specific search queries are developed and all articles that are found are assessed 
(Kitchenham, 2004). This methodology is not possible when there are too many articles about a specific 
topic. (Snyder, 2019). This review will follow the three main phases, and their underlying stages, 
determined by Kitchenham (2004). The first two phases; (1) planning the review and (2) conducting 
the review will be discussed in this Appendix. The last phase: (3) reporting the review will be done in 
the main text.  

1. Planning the review 
1.1. The need for a systematic review 

This research includes a wide vary of variables, not all of these variables are studied in relation with 
the others. It is important to identify all relevant studies including these variables. In addition, the 
systematic literature review will be used to identify the research gap. In the exploratory literature 
review, a few literature reviews about the variables of scope are included. However, these are often 
about only one of the variables, therefore it is important to perform a systematic literature review.  

1.2. Development of a review protocol  
The research question for the literature review is the first sub-question of this research: How do the 
variables Transactive Memory, Knowledge Sharing and Learning from Failure interact?  

The databases ‘Web of Science’ and ‘Scopus’ will be used to gather the literature, access to this database 
is provided by Eindhoven University of Technology (Web of Science, n.d.; Scopus, n.d.). Within the 
gathered articles, attention will be paid to the status of the journals it was published in (ERIM, n.d.). In 
addition, attention should go to the year of publication and the number of citations. In the documentation 
of the found articles, these will be shown.  

2. Conducting the review 
2.1. Identification of research 

This stage includes the development of search strings. This is done according to the steps developed by 
Kitchenham and Charters (2007). In the exploratory research analysis, synonyms for the main term (if 
applicable) were identified. These are included in the search strings. In some cases, it is decided to only 
take the original term into account, since otherwise the results are too much to review. 

The search strings use the Boolean terms “AND” and “OR”. “AND” is used to identify that both of the 
search terms should be included and “OR” is used to include synonyms. As can be seen in Table 14, 
there were no results for the search string including all variables, therefore it is decided to look at the 
variables individual. These search strings, however, came with too many articles to review, making 
pairs is believed to be the best option.  

  



 75 

Table 14: Initial search strings 

 
Search string 

Results  
Web of 
Science 

Results 
Scopus 

Included? 

TS=(”Transactive Memory”) AND TS=(“knowledge transfer” OR “Knowledge Sharing”) 
AND TS=(“ Learning from Failure” OR “learning from errors” OR “learning from 
mistakes”) 

0 0 Yes 

TS=(“Innovation performance”) AND TS=(”Transactive Memory” OR “knowledge 
transfer” OR “Knowledge Sharing” OR “ Learning from Failure” OR “learning from 
errors” OR “learning from mistakes”) 

175 181 Yes 

TS=(”Transactive Memory”) 647 576 No 

TS=(“knowledge transfer” OR “Knowledge Sharing”) 1335 28208 No 

TS=(“ Learning from Failure” OR “learning from errors” OR “learning from mistakes”) 3874 1047 No 

TS=(“knowledge transfer” OR “Knowledge Sharing”) AND TS=(“ Learning from 
Failure” OR “learning from errors” OR “learning from mistakes”) 

0 9 No 

TS=(“knowledge transfer” OR “Knowledge Sharing”) AND TS=( Learning from Failure) 25 135 Yes 

TS=(”Transactive Memory”) AND TS=(“knowledge transfer” OR “Knowledge Sharing”) 82 92 Yes 

TS=(”Transactive Memory”) AND TS=(“ Learning from Failure” OR “learning from 
errors” OR “learning from mistakes”) 

1 1 Yes 

 

2.2. Selection of studies 
The goal is to review around 30 articles. The first assessment round of articles, articles without less than 
50 citations will be deleted, except if the journal score is P or STAR. An article that is less than 2 years 
old with less than 50 citations will be included. Also, only articles that are digitally available will be 
selected, as well as only English articles. After the first selection of studies, there are 105 were left for 
a study quality assessment, this can be found in Table 15. 

2.3 Study quality assessment 

After the deletion of the first round of studies a second assessment round will be done by reading the 
abstract. This gives an indication of the article would be useful. In the abstract it should be made clear 
whether or not both variables are central in the article, if the article is more about one of the variables 
it should not be included in the systematic literature, this because the variables are individually studied 
in the exploratory literature review. Also, articles that include an expert opinion will not be included, this because 
the quality of these articles is lower than for example an experiment. After this round only 66 articles 
were fully read.  

After this second round there are 33 articles were chosen to include in the systematic literature for. In 
this total of articles some are taken double, since the article was found in both used databases, 23 articles 
were included. In total the 8 of the articles were found in both data bases, 10 useful articles were found 
in Web of Science and 5 useful articles were found in Scopus. 

2.4 Data extraction and monitoring progress & Data synthesis  
The last two steps; data extraction and data synthesis are summarized in Table 15 below; including only 
the final selected articles, based on a full review.  

Based on the found literature on TM, KS, LFF an Innovation performance. Three possible related 
variables were identified. On these variables an addition literature search is done. This literature search 
followed the same structure as previously explained, see Table 16.  
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Table 15: Systematic literature review 1: overview 

 

Table 16: Systematic literature review 2: overview 

 

  

 Search string Database Results 
Selection 
round 1 

Quality 
assessment, 
selection 
round 2 

Full 
article 
review  

#1 
TS=(Transactive Memory) AND 
TS=(knowledge transfer OR 
Knowledge Sharing OR knowledge 
acquisition) AND TS=( Learning from 
Failure OR learning from errors OR 
learning from mistakes) 

Web of science 0 0 0 0 

 Scopus 0 0 0 0 

#2 TS=(“Innovation performance”) AND 
TS=(”Transactive Memory” OR 
“knowledge transfer” OR “Knowledge 
Sharing” OR “ Learning from Failure” 
OR “learning from errors” OR 
“learning from mistakes”) 

Web of science 175 30 13 6 

 Scopus 181 14 12 5 

#3 TS= (“Transactive 
Memory”) AND TS= (“knowledge 
transfer” OR “Knowledge Sharing”) 

Web of science 82 27 18 8 

 Scopus 92 13 9 4 

#4 TS= (“Learning from Failure” OR 
“learning from errors” OR “learning 
from mistakes”) 
AND   TS= (“knowledge transfer” OR 
“Knowledge Sharing”) 

Web of science 25 8 6 3 

 Scopus 135 11 6 3 

#5 
TS= (“Transactive Memory”) AND 
TS= (“Learning from Failure” OR 
“learning from errors” OR “learning 
from mistakes”) 

Web of science 1 1 1 1 

 Scopus 1 1 1 1 

#6 TS=(Innovation performance) AND 
TS=(Openness) 

Web of science 77 34 16 7 

 Scopus 102 31 15 7 

 Total articles (including doubles)   871 170 97 45 

 Total articles        23 

 Search string Database Results 
Selection 
round 1 

Quality 
assessment, 
selection 
round 2 

Full 
article 
review  

#7 TS=(“Support for Innovation” OR 
“management support innovation”) 
AND TS=(”Transactive Memory” OR 
“knowledge transfer” OR “Knowledge 
Sharing” OR “ Learning from Failure” 
OR “learning from errors” OR 
“learning from mistakes”) 

Web of science 3 2 2 2 

 Scopus 8 3 3 2 

#8 
 

TS=(“Shared Vision”) AND 
TS=(”Transactive Memory” OR 
“knowledge transfer” OR “Knowledge 
Sharing” OR “Learning from Failure” 
OR “learning from errors” OR 
“learning from mistakes”) 

Web of science 44 19 9 7 

 Scopus 91 27 7 5 

 
 

Total articles (including doubles) 
Total articles 

  146 51 21 16 
    10 
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All included articles can be found in the following Table 17. The numbers in the first column refer to 
the search string used to identify this article.  

Table 17: All included articles found with the systematic literature review 
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#2
 

Frenz M. The Impact On Innovation Performance 
Of Different Sources Of Knowledge: 
Evidence From The Uk Community 
Innovation Survey 

Research Policy STAR 477 2009 

#2
 

Maurer I. The Value Of Intra-Organizational 
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Appendix D: Survey pilot 
A small-scale version of a research can be used to test the feasibility of the study (van Teijlingen & 
Hundley, 2002). When a pre-test is conducted it can be used to validate the measurements used and in 
the case of a pre-test questionnaire it helps to ensure understandability and test the possible 
technicalities. Of course, this pre-test does not ensure success, however it does increase the chances. 
Van Teijlingen & Hundley (2002) explain the necessary steps to improve the questionnaire’s internal 
validity. First, it is important to distribute the survey similar to what you are planning to do in the final 
study, to similar respondents. These respondents should both take the questionnaire and provide 
feedback by identifying difficulties. Attention should be paid to the time needed to answer all questions 
and the specific answers. This feedback should be used as an input to update the survey. It is important 
to not gather any additional data from these respondents, which means these pre-test respondents cannot 
be included in the final test set. This pilot survey has been sent to 6 individuals. Two are the NATO 
employees (NATO 1, 2) working in an innovation team, three are employees of Dutch innovation teams 
within the MOD (NL-MOD 1-3) and one employee of the Dutch military school (NL MS) with interest 
in innovation is included. In addition to this a data scientist (DS) is asked to look over the survey and 
provide some feedback. The feedback is either received through a phone call of through email contact. 
The most important findings are shown in Table 18 below.  

Table 18: Survey pilot summarized 
Pre-test 
respondent 

Time Feedback 

NATO1 12.33 I miss the external source think thank.  
I would like to see how many pages there are so that I can get an indication of how long it will 
take me.  
Maybe also interesting to see how long on average workers work for this team in the defense 
industry this can differ enormously.  

NATO2 9.20 I would read each question and then mark either 4 or 5 without thinking very much, I can 
imagen that if you doubt more it will take a little longer.  

NL-MOD1 13.12 I find it difficult that some statements have not and others have not enough in the question, I 
need to read very carefully.  
What happens if I open the questionnaire and I do not feel like I am part of an innovation team? 

NL-MOD2 12.08 I read not fast, so if you are a fast reader it might take you not as long to finish it.  
Some questions are very similar and close to one another, maybe you could split these up? Now 
I answer the similar just because they are so comparable.  
What if I think my unit works in multiple sectors? 

NL-MOD3 11.58 The website looks very professional.  
I did not always find it clear to what extent some statements applied to my team. I had some 
difficulties interpreting the statements.  
There is a double question in the survey with relation to organization the team is part of.  

NL-MS 10.33 Some language feedback.  
Make sure you give some additional information on how to interpret the Likert scales in some 
of the cases.  
Could you use the same scales for all questions?  
Date of birth question does not have the right answer format.  

DS 11,12 Maybe you could split up the order of some of the questions some statements are very similar.  
Be sure that he/she/they is consistent throughout the survey. 
Be consistent in your optional questions on how to indicate this.  

Average  11.40  

The program, Qualtics indicated that this survey would take 12 minutes to complete, this seems to be 
in line six answers gathered through the pre-test. Due to the pre-test it is decided that in some cases 
more information was needed on how to interpret the measurements scales, therefore in some places 
additional information was placed. One pre-test respondent explained that he thought negative wording 
increased the chances of wrong answers given by the respondents, he suggested that if reverse 
statements are included, the negative aspect should be highlighted in order to decrease errors. One 
respondent gave the feedback that he thought all instances of never and always should be deleted, since 
he argues that this is never truly false or truly correct.   
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Appendix E: Survey innovation teams 
  
Start of Block: Default Question Block 
 
INT To whom it might concern,  
 
My name is Mysha van Lamoen and I am a graduate intern at NATO. My research is focused on open innovation and 
innovation units within NATO, ACT and NATO allies. The goal of my research is to provide recommendations on how to 
improve open innovation performance in a military context.  
To achieve my goal, I will need your help. This survey will gather much-needed data. 
 
Since every individual filling-in this survey is helping me gather data, I will return the favor. For every completed survey I 
will donate €1,00 to Doctors without Borders.  
The questionnaire will take about 12 minutes and all answers will be handled completely anonymously. If you have any 
questions at all, please feel free to contact me! You can send an email to vanLamoen.Mysha@HQ.NATO.int  
 
Kind regards, 
 
Mysha van Lamoen 
vanLamoen.Mysha@HQ.NATO.in 
t+32(0)27071731 
+31(6)47489434 
 
End of Block: Default Question Block 
Start of Block: Block 1 
 
Int2 To start off this survey, I would like you to answer the following questions about the innovation team you are working 
for. This team will be the "unit of analysis", which means that all questions should be answered taking into account this team 
specifically.  
 
U1 How many individuals work for your innovation team? (Number of direct colleagues + yourself) 

________________________________________________________________ 
 
Q31 What is the average duration a team member works for this team? 

Less than 1 year  
Between 1 and 2 years  
Between 2 and 3 years  
Between 3 and 4 years  
Longer than 4 years  

 
U2 How many years does your innovation team exist? 

________________________________________________________________ 
 
U4  
Before continuing with the following questions, I would like to ask you to think about the work you and your innovation 
team did last year and answer the questions accordingly. 
In what sector(s) does your innovation team operate? 

Capability development  
Scientific research  
Policy development  
Social innovations  
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Op To what extent has your innovation team collaborated with the following external sources in the past year? 
 

 
No 

collaboration 
Little 

collaboration 
Moderate 

collaboration 
Strong 

collaboration 

Suppliers  o  o  o  o  
Internal consumers (user of your 

process/product/capability)  o  o  o  o  
External consultants  o  o  o  o  

Commercial laboratories/ Research & 
Development organizations  o  o  o  o  

Universities or other education institutes  o  o  o  o  
Government agencies  o  o  o  o  

Companies operating in other industries  o  o  o  o  
Other public sector organizations  o  o  o  o  

External Think thank  o  o  o  o  
 
KS To what extent do you agree with the following questions? 
(strongly disagree= this applies to nobody on the team; neither agree or disagree= this applies to half of the team; strongly 
agree= this applies to the whole team) 

 Strongly 
disagree 

Somewhat 
disagree 

Neither agree 
nor disagree 

Somewhat 
agree 

Strongly agree 

Within  this team we often share our 
work reports and official documents 
with the other members of the team.  o  o  o  o  o  

Team members offer manuals, 
methodologies and models to the 

other team members.  o  o  o  o  o  
Team members often share their 

experience or work knowledge with 
the other team members.  o  o  o  o  o  

Team members always offer their 
knowledge or knowledge requested 

by members of our team.  o  o  o  o  o  
Team members try to share 
experience from trainings 

effectively with the other members 
of our team  

o  o  o  o  o  
 
End of Block: Block 1 
Start of Block: Block 3 
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Int3 Thinking about the past year, in which you and your innovation team colleagues have worked together, please indicate 
the level of agreement on the following statements.  
T1 Please indicate the level of agreement: 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Each team member has specialized 
knowledge of some aspects of our projects.  o  o  o  o  o  

I have knowledge about an aspect of the 
projects that no other team member has.  o  o  o  o  o  

Different team members are responsible for 
expertise in different areas.  o  o  o  o  o  

The specialized knowledge of several 
different team members was needed to 

complete project deliverables  o  o  o  o  o  
I know which team members have expertise 

in specific areas.  o  o  o  o  o  
 
T2 Please indicate the level of agreement: 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

I was comfortable accepting procedural 
suggestions from other team members.  o  o  o  o  o  

I trusted that other members’ knowledge about the 
project was credible.  o  o  o  o  o  

I was confident relying on the information that 
other team members brought to the discussion.  o  o  o  o  o  

When other members gave information, I wanted 
to double-check it for myself.  o  o  o  o  o  

I did not have much faith in other members’ 
“expertise”  o  o  o  o  o  

 
T3 Please indicate the level of agreement: 

 
Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Our team worked together in a well-
coordinated fashion.  o  o  o  o  o  

Our team had very few misunderstandings 
about what to do.  o  o  o  o  o  

Our team needed to backtrack and start 
over a lot.  o  o  o  o  o  

We accomplished the tasks smoothly and 
efficiently.  o  o  o  o  o  

There was much confusion about how we 
would accomplish the tasks.  o  o  o  o  o  

End of Block: Block 3 
Start of Block: Block 2 
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int3 The following questions are related to the way you and your innovation team colleagues have worked together during 
the last year. 
LFF Please indicate the level of agreement: 
(Strongly disagree= this applies to no of my colleagues in the team; Neither agree or disagree= this applies to half of my 
colleagues; Strongly agree= this applies to all of my colleagues). 

 

Strongl
y 

disagre
e 

Somew
hat 

disagre
e 

Neither 
agree 
nor 

disagre
e 

Somew
hat 

agree 

Strongl
y agree 

When a problem is raised concerning a lack of required 
resources for completing a task, in addition to providing an 

immediate solution my colleagues also inform the management 
and the relevant department about the problem.  

o  o  o  o  o  
When an employee makes a mistake, the team members in the 

workplace talk to him/her, not for the purpose of blaming 
him/her, but rather for the value of learning.  o  o  o  o  o  

When a team member makes a mistake, they inform the relevant 
manager to enable others to learn from it.  o  o  o  o  o  

A question like ‘‘why do we do things this way’’ is fully 
appreciated in our team.  o  o  o  o  o  

In our team, employees are encouraged to ask questions like ‘‘is 
there a better way to develop the capability or to get the required 

result?’’  o  o  o  o  o  
In this team, someone always makes sure that we stop to reflect 

on the team’s work process.  o  o  o  o  o  
People in this team often speak up to test assumptions about 

issues under discussion.  o  o  o  o  o  
People in this team are capable of analyzing errors that have 

occurred thoroughly.  o  o  o  o  o  
 
 
IB Within my innovation team: 

 Almost 
never 

Sometimes About half 
the time 

Most of the 
time 

Almost 
always 

Team members often implement new ideas in 
order to improve the quality of our 

capabilities and processes.  o  o  o  o  o  
This team gives a lot of consideration to new 
and alternative methods and procedures for 

their work.  o  o  o  o  o  
Team members often produce, new services 

methods or procedures  o  o  o  o  o  
This is an innovative team  o  o  o  o  o  

This team creates new ideas for difficult 
issues.  o  o  o  o  o  

 
End of Block: Block 2 
Start of Block: Block 4 
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Q12 Your innovation team is part of a larger organization (either a national Ministry of Defense, ACT, NATO or a COE) the 
following question should be answered taking into account the impact of your innovation team onto your organization. 
The organization I am part of is: 
(When being part of the Dutch Ministry of Defense answer Dutch MOD, when your innovation team is part of NATO, ACT 
or a COE please answer NATO, ACT or COE) 

________________________________________________________________ 
 
POI In the last year, due to the work of my innovation team: 

 Disagree Somewhat 
disagree 

Somewhat agree Agree 

The organization's competence base was enlarged.  o  o  o  o  
The average resources required to develop new 

processes/capabilities was reduced.  o  o  o  o  
The time to implementation of new processes/capabilities 

was reduced.  o  o  o  o  
The level of innovativeness of new processes/capabilities 

was improved  o  o  o  o  
 
SI Thinking about the organization your innovation team is part of, indicate the level of agreement on the following 
statements. 

 Strongly 
disagree 

Disagree Somewha
t disagree 

Neither 
agree nor 
disagree 

Somewha
t agree 

Agree Strongly 
agree 

In my organization creativity is 
encouraged  o  o  o  o  o  o  o  

In my organization our ability to 
function creatively is respected by 

the leadership  o  o  o  o  o  o  o  
In my organization a person can 

get in a lot of trouble being 
different  o  o  o  o  o  o  o  

The best way to get along in this 
organization is to think the way the 

rest of the group does.  o  o  o  o  o  o  o  
In my organization people are 

expected to deal with problems in 
the same way.  o  o  o  o  o  o  o  
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SV Thinking about the organization your innovation team is part of, indicate the level of agreement on the following 
statements. 

 Disagree Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Agree 

There is a commonality of purpose in my 
organization.  o  o  o  o  o  

There is total agreement on our 
organizational vision across all levels, 

functions, and divisions.  o  o  o  o  o  
All employees are committed to the goals of 

this organization.  o  o  o  o  o  
Employees view themselves as partners in 
charting the direction of the organization.  o  o  o  o  o  

 
End of Block: Block 4 
Start of Block: Block 5 
int 4 Ending this survey, I would like to ask you some background information. 
 
p1 What is your gender? 

Male  
Female  
Prefer not to say  

 
p2 Are you a civilian or military? 

Civilian  
Military  
Prefer not to say  

 
p3 What is your country of birth? 

________________________________________________________________ 
 
p4 How many years have you been working for your innovation unit?  
(Round up to full years; so less than 1 year? Answer 1.) 

________________________________________________________________ 
 
p5 How many years of working experience do you have in total? 
(So not only within your innovation team; Round up to full years; so less than 1 year? Answer 1.) 

________________________________________________________________ 
 
Q29  
What is the name of your innovation unit? This will provide me with an opportunity to look closer to what your innovation 
team is currently doing. 

________________________________________________________________ 
 
end If you want to be kept up to date about the results of this research, there is the possibility to fill in your email below. You 
can also choose to send me an email to vanLamoen.Mysha@HQ.NATO.int 
OPTIONAL: My email is:  

________________________________________________________________ 
 
end If you have provided me with your email, could I contact you about a possible in depth interview to gather some more 
information about the specifics you and your innovation unit are working on? 

Yes  
No  
I have not given you my email  

 
ad OPTIONAL: What do you think would the most effective change that would help your innovation team to perform 
better? 

________________________________________________________________ 
End of Block: Block 5 

•  
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Appendix F: In-depth interviews  
F.1. Overview interviewees 

# Organization Position Date  Method Duration 

1 MOD1 Innovation advisor (The 
Nethrlands) 11-06-2020 Skype 58.43 

2 NATO1 Head innovation unit ESC 15-06-2020 Skype 28.15 
3 COE1 C2COE 26-06-2020 Microsoft teams 31.50 

4 MOD2 Member JHub (UK) 26-06-2020 Skype 43.41 
5 ACT1 Project employee (ACT) 30-06-2020 Skype for business 38.34 

6 MOD3 Allied innovation initiatives 
researcher (Norway) 30-06-2020 Skype 27.10  

7 ACT2 Innovation branch employee 
(ACT 02-07-2020 Whatsapp call 36.90 

8 ACT3 Innovation tiger team (ACT) 03-07-2020 Google meet 37.27 
9 ACT4 Science & technology (ACT) 06-07-2020 Skype 41.09 
10 COE2 NSFA 07-07-2020 Skype 27.53 
11 COE3 CIMIC 08/07/2020 Skype 48.23 

 

F.2. Interview protocol: in-depth interviews 
Position: 

Date: 

Method: 

Duration: 

First, I would like to thank you for agreeing to this interview. In this interview I would like to discuss the 
results of my analysis. The interviews will be used for validating these results as well as for the 
recommendations. I would like to ask you if I can record this interview, this because I will not be able to 
write everything down right know. The recording will only be assessed by my and will be used complete my 
notes. Neither the notes nor the recording will be shared with anyone. I want to also highlight that no 
information discussed should be classified. I can share you my notes afterwards so you can check no 
classified information is included, if you’d like me to do so? 

Is this okay for you and would you like to get the notes? 

Introduction 

I will shortly highlight my research and the focus of this interview. As you might know I am currently 
performing my master research in commissioned by the Dutch Ministry of Defense at the European 
representatives of ACT at NATO HQ. I have identified three main problems with relation to innovation at 
NATO, COEs and Nations; Knowledge transfer; Transactive Memory, which basically means do we know 
what others know and learning from mistakes. In addition, I have identified some related variables such as 
openness, Shared Vision and Support for Innovation.  

Coordination Transactive Memory 

In the provisional results it seems that coordination is very important to receive a high innovation 
performance. Coordination is measured with five statements asking whether or not the team experienced 
misunderstandings and needed to start over a lot. It is focused on coordinating the work in the team.  

Do you recognize that this is often a problem with regards to the innovation performance? Could you 
elaborate?  
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What would be a practical implication that you think could increase coordination between innovation 
teams’ part of NATO, COEs and MODs? 

 Learning from Failure 

Next to the coordination aspect of Transactive Memory, also Learning from Failures is found to significantly 
impact the innovation performance. In the survey this is measured by looking at the level of failure sharing, 
the acceptance to fail and the capability of analyzing these.  

Would you agree that this impacts the innovation performance? Could you elaborate? 

What functional implication could increase the Learning from Failure in these organizations? 

Support for Innovation 

In my distributed data I have added one question regarding what the respondents feel could be a good 
improvement in the organization with regards to the innovation performance. One of the respondents 
mentioned: “More support from higher levels in the organization” 

This is also one of the things I look at in my survey, by for example asking if creativity is encouraged and 
respected or if employees are expected to deal with problems in the same way.  

Is this something that according to you impacts the innovation performance?   

In my data I actually did not find any significant relation between Innovation Performance and Support for 
Innovation.  

Shared Vision 

Subsequentially, I discovered that a Shared Vision within the organization has an impact on the two aspects 
of innovation performance; namely the impact created by the output of the innovation team and the 
innovative behavior. Shared Vision focuses of a commonality of purpose and agreement on the vision in 
addition to employees being committed to the goals and feel as partners in the organization. Oddly enough 
it seems that a Shared Vision as significantly bigger impact in MOD teams than in COE and NATO teams. 

Would you expect this result? Could you elaborate? 

Do you think a Shared Vision between NATO, COEs and MODs is feasible?  

And if so, what could we practically do to achieve this? 

Overall 

Besides the discussed implications before, what would you change tomorrow to increase innovation 
performance if anything was possible? 

If you have any ideas or questions later, feel free to reach out, you can send me an email to 
vanlamoen.Mysha@hq.nato.int As I shortly mentioned at the start of this interview, the transcription of this 
interview will be send to you for a check and will not be added to the master thesis.  
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F.3. Summarized interview matrix framework 
Please take into account that this is a summarized matrix, information in this matrix should be analyzed taking into account contextual information by looking 
at the full interview notes. No analysis can be performed on this matrix alone.  

The columns can be seen as the 10 codes and in the Learning from Failure column, the subcodes Learning from Failure Opportunity (LFO), Motivation (LFM), 
and Ability (LFA) are shown.  

Table 19: Summarized interview matrix framework 
 

A : 
Collaboration 

D : 
Coordination 

E : Knowledge 
Sharing 

F : Learning 
from Failure 

J : Shared 
Vision 

K : Support for 
Innovation 

L : Differences 
NCM 

M : Practical 
improvement 

N : Human 
Aspects 

O : Other 
Important 

Aspects 

1 
: A

C
T

1 

You need 
common 
projects.  
You cannot 
coordinate for the 
sake of 
coordination.  
Mix 
organizations, 
leaderships to do 
common 
products, this is 
even more 
difficult. 

Awareness about 
others helps to 
identify 
opportunities to 
increase 
performance.  
Leadership 
cannot force 
coordination.  
You need to get 
to know each 
other.  
Need actual stuff 
to discuss  

Discuss others 
project to share 
information.  
Share feedback 
from others to 
improve 
performance.  
  

LFO: You end 
with something 
that is 50/50 this 
info helps when 
starting again.  
LFM: the 
acceptance of 
failure is very 
high. Short time 
failures should be 
accepted, in order 
to increase global 
success. 

If we want a 
Shared Vision 
this broadly 
We cannot make 
something crystal 
clear; we make it 
fuzzy  

Yes, when it is 
actual support  
There is a clear 
willingness of 
SACT, to make 
innovation 
happen  
We have 
increased 
resources, 
priorities. What 
is missing 
currently is local 
leadership  

People are not 
able to explain 
what they are 
doing in NATO.  
MOD less 
political and 
clearer vison.  

More commercial 
working.  
Right people in 
right places.  
More flexible 
with workers.  
Horizontal 
organization 
Simple 
leadership, 
Changing the 
people.  

More coffee 
discussions.  
Intrinsic 
motivation.  
Right people in 
right 
environment.  
Dynamic and 
environment  
Adaptive to 
innovate. 

Local leadership , 
this layer has a 
lack of 
willingness and a 
lack of vision, 
lack of trust 
resulting in lack 
of management 
skills. 
organizations.  

2 
: A

C
T

2  

Political will to 
share.  

Nations innovate 
more than 
NATO.  
NATO integrate,  
Yes important, 
we are not able to 
do that right 
know. 
Share solutions 
over branches, 
now not aware  
Need nations 
willingness to 
cooperate 
Reach the right 
level in order to 
create something 
for all nations.  

We need to share 
that, we need an 
ecosystem to 
share.  

LFO: the right to 
reflect. To apply 
the right to fail.  
The objective is 
always the 
outcome. It is 
very difficult to 
have a strategic 
right to fail 
LFM: The right 
to fail, I am 
afraid that we are 
not really aware 
of that means. 
LFA: I think that 
we are not able to 
measure failure 
at a strategic 
level. We are 

The nations, and 
not NATO, 
innovate. NATO 
more cooperation 
àdifficult to add 
an innovation 
process or a 
common Shared 
Vision inside an 
organization.  
We should have a 
common vision 
in 
interoperability at 
the strategic level 
or even the 
technical level 
but.  

Higher hierarchy 
pushes for 
innovation we 
say innovation in 
a text okay we 
have the support 
of the higher 
head quarter. 
In order to have 
the hierarchy 
support so it is 
double edged 
sword. The boss 
of ACT is 
pushing 
innovation every 
day in every 
speech.  

NATO is an 
international 
organization, so 
we do not 
develop so much 
capabilities our 
self.  
So, innovations 
are mainly led by 
nations, NATO 
should focus on 
its integration 
mission. 
Different 
budgets.  

Change structure 
Develop a kind 
of full hub for all 
these innovation 
unit.  
Create a kind of 
pull and share 
capability for 
human capital as 
we do for 
elsewhere tanker 
or strategic 
airlift.  

Innovation as 
goal  
Human capital is 
critical for 
innovation  

Nations are 
reluctant to share 
Innovation as 
tool  
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able to do that at 
the tactical level 

3 
: A

C
T

3 

 
High cohesion 
inside but a loos 
coupling outside.  
There is not 
something like a 
knowledge map, 
that shows who is 
working on what 
or who is the 
expert in what. 

Np established 
informal stable 
network 
throughout the 
organization 
Every year one 
third of the HQ is 
changing and the 
knowledge is 
going through the 
door. 
the informational 
theory; you 
cannot keep 
knowledge 
because it is 
individual.  
Share lessons 
Feedback loop 
prohibits sharing. 

LFO: sensitive 
topics, becomes 
very political 
very fast. 
LFM: 
Information seen 
as power. not 
acceptable or 
ethical to not 
learn from errors.  
LFA: We have 
many people 
working in 
lessons learned, 
but there are 
afraid to lose 
credibility   

I think the 
military 
organization has 
a nice vision,  
We are in NATO 
much more in 
capsulated than 
in a normal 
MOD.  
MOD have their 
own authority, 
the minister 
decides. 
It would be a 
very broad,.  

The problem 
middle 
management,  
I think we have 
support, but we 
do not need to 
only talk about 
this.  
Innovation is 
about the ideas 
and sort out what 
is feasible. Not 
stop it on the 
beginning.  

NATO is a very 
huge 
organization 
We have the 
bureaucratic, 
military 
hierarchy  
“normal” staff 
officer, is a 3 
years duty.  
MOD have their 
own authority, 
the minister 
decides.  

Fear of 
punishment helps 
people to share 
the  
There has to be a 
clear view for the 
middle 
management, that 
they need to 
support 
innovation  

People see 
information as 
power. 
Organizational 
culture and 
behavior. 
You can have the 
best vision but, if 
the behavior of 
people does not 
change with his 
vision you can 
achieve nothing 

Security 
clearance and if I 
need to talk to 
someone in 
Brussels I 
actually have to 
flight there 
because we 
cannot do it over 
internet.  

4 
:C

O
E

1  

Personal pride or 
industry. If you 
tell someone that 
it already exists, 
or someone 
already a step 
further in another 
location, the 
motivation to 
team up is low.  

Yes, there is 
coordination 
between teams.  
Task of ACT. 
There are 
national 
strategies an size 
prohibit this.  
It is not bad to do 
it in different 
places, because 
the outcome 
could differ, and 
you could 
compare the 
outcomes and 
decide which 
ways to go  

How do you get 
the knowledge 
out of the head of 
the people? 
Capturing the 
knowledge is a 
big thing; make a 
knowledge 
library, we do not 
have that at the 
moment.  
Mismanagement 
is for me, but if 
the outcome is 
different, than we 
expected, it is 
good to talk 
about this. 

Brussels is full of 
solutions to 
problems they 
didn't ask for,  
LFO: If you 
succeeded or did 
not succeed, 
there is always an 
after-action 
review  
LFM: The 
acceptance of 
failure is low.  
LFA: Some kind 
of failure happen, 
and you need to 
analyze them, 
normal military 
mechanics, 
always do an 
after-action 
review. 

Yeah, it is what 
they feel; if not 
feel involved you 
won’t work.   

pull all hip and 
happening people 
in.  
bias; NATO 
culture; not to 
comment on 
senior leadership.  
Senior leadership 
is helpful and 
especially that 
have it in their 
job description.  
It is not genetic. 
Some leaders are 
just not that 
innovative  

personnel change 
their job every 
three to four 
years. 
COEs, they are 
thematic, not 
allowed to 
overlap 
culture within 
NATO is risk 
oriented; so try to 
avoid risk. In 
MODs it is a 
monoculture, 
their own money 
and a smaller 
group of people.  
NATO national 
interests  

Inflicting 
webinars, calling 
people with a 
CMS system 
it should be 
personal 
independent 
So maybe there is 
a solution to not 
put everything up 
in 

All of my 
personnel have 
their own 
competences 
 No single 
specialism that I 
can think of that 
could innovate 
alone, within 
command in 
control. 

If you look now 
the main force 
that's working 
against the 
innovation in a 
way is the 
political part.  
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5 

: C
O

E
2  

 
COE coordinate 
bilateral.  
Norfolk does 
some 
coordination, this 
is their job.  
Own initiative to 
coordinate.  

There are some 
civilians, and 
these have a lot 
for knowledge, 
military change 
every 3 years. 

LFM: is really a 
part of getting 
better. normal 
human process, 
part of 
leadership. have 
the possibility 
and the feeling of 
having some 
maneuver place.  
LFA: So it is still 
error and trial in 
developing.  

I the MOD world 
you really need a 
Shared Vision to 
get it done.  

100% yes,  
Put it in the 
priorities I get 
maneuver space 
from my director. 
In this COVID 
time, you get 
many orders, but 
it needs to be part 
of the normal 
working.. 

ACT focused on 
innovation 
Coe work for 
NATO 

Own initiative is 
important.  

Innovation 
people start to 
think differently,  
You need to give 
people the space 
to try new things.  

 
6 

: N
A

T
O

1 

 
Coordination 
helps to spin off., 
however 
depended on 
team size.  
You need 
creativity and 
coordination, 
trade-off .  

 
LFO And failure 
is seen as a bad 
thing and 
political 
consequences, 
financial 
consequences,  
LFM no it's not 
in the culture of 
the public sector 
to accept failure. 
Need an 
objective from 
senior leadership 
and high 
leadership 

Without Shared 
Vision no 
coherence.  
Vision must be 
wide enough to 
allow innovation.  
Make for NATO 
and use as sees 
fit. .  
A vision 
statement is fine, 
but goals might 
be more 
effective. 

Objective  
People need 
incentive from 
top leadership in 
order to fail. 
Allocate 
resources to this.  

The private and 
public sector are 
just not the same. 
Public does not 
embrace 
innovation less.  

Diverse small 
groups.  
Build trust.  
Create a safe 
environment 
Work like 
private.  
Allocate 
resources. For me 
it is diversity 
spend budget as 
sees fit.  

You need small 
diverse teams in 
order to get 
creative ideas.  

Top leaderships 
needs to be 
transparent 
otherwise middle 
management to 
get scared to do 
something 
different. 
innovation teams 
freedom to spend 
money.  

7 
: A

C
T

4 

 
It is important to 
coordinate 
stakeholders. 
needs to be 
thoroughly 
within the 
different 
environments.  
use own personal 
network to 
connect to. This 
needs policy in 
order to be more 
conducive  

You need to be 
on same page to 
share 
information.  
innovators talk 
together and 
share experience, 
but is difficult 
because different 
agenda’s. and we 
compete for 
resources in 
some cases 

Keep iterating 
and share 
problems. No 
general Y 
“acceptance for 
failure” within 
the organization. 
LFM: Increase 
acceptance for 
failure, show 
what can happen 
if  

It is critical, from 
vision everything 
will be derived 
from vision 
enables support. 
Leadership need 
to develop this.  

Support is 
crucial. Users 
need to be 
involved. If you 
do not have 
people that 
support, you this 
is not possible. 
Parts of NATO 
feel that they 
should innovate, 
without having 
all resources 
needed  

The culture; there 
is obviously a 
military and 
civilian culture, 
you need to 
combine.  
You only work 
for a short period 
of time 

Increase 
acceptance for 
failure, show 
what this does 
 Faster more 
agile process. 
Shorter cycle 
We should have 
innovation 
branches; but 
allow everyone 
to innovate!  

Diverse teams 
perform better.  
The three-year 
assignment 
ensures that you 
often not see 
your final project 
implemented.  

The policy is 
important not 
whether or not 
support is 
actually 
accepted. 
Funding is more 
important than 
someone telling 
you, you can 
think outside of 
the box. You will 
need to have 
some allocated 
time; you need 
the leadership to 
give you time to 
do this. 
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8 
: M

O
D

1 
an innovation 
landscape outside 
of defense 
environment. 
long term 
military is good 
with innovation, 
but on the short 
term, everything 
is new. strict 
rules when 
working with 
external parties  

Combining 
experiences and 
working together 
increases the 
output. Getting 
good 
appointments 
from just being 
able to talk to 
people, we need 
to combine 
forces! We need 
to combine the 
resources. Show 
what we are 
doing 
Within my group 
the coordination 
is good, 

we share a lot of 
information 
together and we 
are open about 
the aspects we 
do, both 
internally and 
externally. 
Lower floors 
need support and 
tell management 
what is wrong. 
We need to talk 
together and 
bring these 
together. 

LFM: I think that 
we need to accept 
failure more. we 
need to show 
how where and 
what failed in 
order to find 
solutions.  
LFA: we do not 
empower this 
enough. You 
need process 

I think that is the 
biggest challenge 
but the most 
rewardable that 
there you need to 
combine so many 
people. 

The high levels 
need the be 
informed, they 
need to be told 
what is not 
working in order 
to change it. 
higher level on 
board in the 
program, it 
always goes 
better. 
support shouldn't 
be financially 
only.  

on an MOD level 
there more 
people involved 
so the pressure is 
higher to share a 
vision. 
NATO people 
from there, they 
are really proud 
of their high 
performance job. 
But wanting to 
make an impact 
is not the highest 
goal.. 

. Making a space 
where all 
organizations can 
go to.  
We need to show 
this to the outside 
world. 
failure needs to 
be turned around.  
Increasing the 
support, I think 
this starts with 
informing and 
triggering them  

We need to talk 
together and 
bring these 
together. 

Everyone wants 
to be the middle 
point and wants 
to get the credit, 
We want the 
doors to be open. 

9 
: M

O
D

2 

External parties 
want to sell 
instead of 
develop. They 
want to see the 
impact, since 
they have to 
change for 
collaboration too.  

everything is 
compartmentaliz
ed in projects.  
We see a lot of 
negative 
consequences 
due to lack of 
coordination. We 
try to develop a 
SharePoint 
solution. Maybe 
coordinate with 
only countries 
that have interest 
in this. have been 
done  

it could be very 
helpful to be 
efficient in 
accepting and 
informing the 
findings. 

LFO: we need to 
be able to try 
again.  
LFM: We need to 
change our 
projects a little 
bit and to get the 
opportunity and 
trust to try again 
and to learn from 
the last iteration.. 

You need to 
convince the 
whole 
community  
I think it needs to 
be very specific 
and have leaders 
that say well I am 
going to commit  

Innovation will 
only be 
successful when 
you are able to 
change, so. If you 
have buy-in form 
the top-level. Not 
only the top-level 
of the 
organizational 
branch, but from 
the other 
branches too.   

Innovation units 
are located at the 
same place in the 
different 
organizations.  

Do country to 
country or 
communities of 
interest,  
I think there need 
to be exceptions 
for regulation, 
both on a 
national and on a 
EU level.  

Develop trust.  
Have individuals 
for longer time 
working one 
project. 

Not only idea 
also 
implementation.  
Legislation, need 
more exceptions.  
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C
O
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The COE as a 
whole is working 
with other 
innovation teams, 
but me as an 
individual not  

Coordination is 
important, in 
COE lots of 
individuals 
working.  
COEs should 
coordinate better, 
we need 
protocols.  
Common base is 
necessary.  
Coordination can 
prevent 
misunderstanding
s and 
misalignments.   

You work blind 
in your direction 
and not share 
information? 
You need to 
share in order to 
align the big 
picture.  

LFO: you can 
fail, within the 
process but in the 
end you have to 
bring the result.  
LFM: People do 
not care if you 
fail during the 
process, or have 
some failure 
LFA: we fail 
often and we 
should develop 
tools or 
something in 
order to help us 
learn from our 
mistakes  

In NATO and 
COE shared 
information may 
not bring tot 
better results. 
 I think it is 
important to have 
a Shared Vision 
and all 
individuals must 
know the big 
picture and then 
they have to 
perform their 
little tasks. 

Support; talk to 
people, all 
resources, all 
data. It can give 
you some help 
but in the end 
you are the one 
that needs to 
come up with 
ideas and 
solutions. 

COE and NATO 
more political.  
MOD level, they 
work with new 
things every day 
and they have to 
be adaptive. 
But at my COE it 
is not so 
important to 
know what other 
COEs are doing.  

standardized 
protocol to share 
information. 
I think we should 
look at the 
private sectors, 
and their work.  
The personal 
should be aware 
of how to do 
things. There are 
a lot of courses at 
universities for 
example that 
could teach you 
how to learn 
from the 
mistakes.  

I think not all 
people have the 
mindset for 
innovation, you 
have to select the 
people who are 
the most 
innovative and 
train them to be 
more innovative. 
If you want 
innovation you 
need to invest,  

I think the case is 
just the formation 
of the personal. If 
you want people 
to be innovative, 
you need to teach 
them how to be 
innovative. 
Choose the right 
individuals for 
innovation. 

11
 : 

M
O

D
3 

 
Meetings and 
snippets are a 
good way of 
updating work in 
progress but 
they're not very 
good at updating 
previous work 
strands.  
We don't have a 
decent digital 
platform that 
allows us to co- 
Individuals 
coordinate no 
overall or 
imbedded 
coordination.  

We only share 
knowledge 
through trainings, 
the after action 
reviews are 
hidden.  

LFO: how do you 
record lessons 
from failure.  
LFM: In our 
team we are very 
motivated to 
learn from 
failures.  
LFA: identifying 
key blockers and 
understanding the 
failure, whether it 
was just a 
rubbish idea  

COE do not need 
a shared vison, 
they work for 
innovation. \ 
Military are 
thought we 
always need a 
shared vison.  
Overall vison is 
nebulous.  
I think maybe 
shared methods 
process ideal. I 
don't think shared 
priorities works 
because priorities 
are usually based 
on funding. 

It has to report 
almost directly to 
the top-level 
board of the 
organization, to 
get the maneuver 
freedom.  
zombie mid-
ground, the 
midlevel 
managers whose 
job it is to make 
the normal 
mechanics work, 
that is the real 
problem  

I'm guessing 
COEs are 
different models  
And of course 
NATO is outside 
and individual 
organization it's 
kind of a hive 
mind of various 
others and it 
struggles with 
shared purpose 
anyway.  

The answer is not 
making one big 
innovation 
headquarters 
because you 
would lose all of 
that agility in this 
big unit.  
dedicated 
meetings or  
What you should 
have is one tool 
to record the 
projects and to 
record the 
failures of 
innovation 
projects within 
the same tool. 

The metrics of 
individual 
success would 
drive an 
organization 
better than those 
broad strategic 
ones  

All the problems 
with regard to 
security 
classification as 
well.  
Appetite for risk 
within an 
organization 
There is a bias 
towards value 
form money 
which means 
quality is often 
lower than it 
should be in lots 
of things.  
Then measures of 
success on 
individuals, in 
order for me to 
be promoted.  
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Appendix G: Quantitative results 
G.1. Descriptives latent variable indicators 
Table 20: Descriptives latent variable indicators 

 
mean sd median skew kurtosis se 

KS_1 4.42 .82 5 -1.48 2.06 .06 
KS_2 4.05 .96 4 -.79 .03 .07 
KS_3 4.34 .84 5 -1.32 1.58 .06 
KS_4 4.49 .73 5 -1.62 3.23 .06 
KS_5 4.01 .95 4 -.79 -.05 .07 
T1_1 4.11 .84 4 -.94 .85 .07 
T1_2 3.86 1.09 4 -.82 -.04 .08 
T1_3 4.19 .85 4 -1.02 .83 .07 
T1_4 4.11 .88 4 -.90 .68 .07 
T1_5 4.44 .73 5 -1.26 1.35 .06 
T2_1 4.42 .71 5 -1.58 3.93 .06 
T2_2 4.43 .76 5 -1.64 3.42 .06 
T2_3 4.42 .76 5 -1.52 2.77 .06 
T2_4 3.43 1.21 4 -.41 -.86 .09 
T2_5 4.43 .92 5 -1.99 3.87 .07 
T3_1 3.91 .89 4 -1.12 1.62 .07 
T3_2 3.55 .98 4 -.48 -.44 .08 
T3_3 3.70 1.09 4 -.50 -.78 .08 
T3_4 3.46 1.00 4 -.55 -.16 .08 
T3_5 3.58 1.06 4 -.39 -.69 .08 
LFF_1 3.75 1.03 4 -.76 .16 .08 
LFF_2 4.07 .92 4 -1.14 1.67 .07 
LFF_3 3.36 1.02 3 -.34 -.20 .08 
LFF_4 4.14 1.00 4 -1.18 1.04 .08 
LFF_5 4.31 .87 5 -1.45 2.39 .07 
LFF_6 3.36 1.10 4 -.53 -.48 .09 
LFF_7 3.73 .97 4 -.57 .03 .08 
LFF_8 3.92 .89 4 -.76 .43 .07 
IB_1 3.70 .98 4 -.48 -.46 .08 
IB_2 3.68 1.05 4 -.37 -.83 .08 
IB_3 3.46 1.12 4 -.34 -.86 .09 
IB_4 3.87 1.04 4 -.62 -.54 .08 
IB_5 3.86 1.07 4 -.74 -.25 .08 
POI_1   3.23 .79 3 -.95 .59 .06 
POI_2 2.24 .90 2 .12 -.89 .07 
POI_3 2.34 .91 2 .01 -.89 .07 
POI_4 2.99 .76 3 -.63 .38 .06 
SI_1 5.39 1.53 6 -.95 .17 .12 
SI_2 5.33 1.61 6 -1.03 .33 .12 
SI_3 4.86 1.73 5 -.53 -.75 .13 
SI_4 4.52 1.73 5 -.29 -1.02 .13 
SI_5 4.43 1.69 5 -.41 -.96 .13 
SV_1 3.88 1.09 4 -.97 .38 .08 
SV_2 2.89 1.17 3 -.09 -1.05 .09 
SV_3 3.55 1.11 4 -.58 -.42 .09 
SV_4 3.41 1.07 4 -.48 -.33 .08 
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G.2. CFA models 
Table 21: Construct development 

 Construct items Factor 
loading 

Uniqu
eness 

CR CFI RMSEA 
 

! 

Transactive Memory Specialization (TSpe)   .68 1.00 .00 .67 
T1_1 Each team member has specialized knowledge of some aspects of our projects. .65 .57     
T1_2 I have knowledge about an aspect of the projects that no other team member has. .45 .80     

T1_3 Different team members are responsible for expertise in different areas. .67 .54     
T1_4 The specialized knowledge of several different team members is needed to complete projects deliverables .59 .65     

Transactive Memory Credibility (TCr)   .84 1.00 .00 .82 
T2_1 I was comfortable accepting procedural suggestions from other team members. .73 .47     
T2_2 I trusted that other members’ knowledge about the project was credible. .91 .17     
T2_3 I was confident relying on the information that other team members brought to the discussion. .78 .4     

T2_5 I did not have much faith in other members’ “expertise.” (reversed) .56 .69     

Transactive Memory Coordination (TCor)   .73 .99 .05 .74 
T1_1 Our team worked together in a well-coordinated fashion. .57 .68     
T1_2 Our team had very few misunderstandings about what to do. .51 .74     
T1_4 We accomplished the task smoothly and efficiently. .91 .16     
T1_5 There was much confusion about how we would accomplish the task. (reversed) .54 .71     
Knowledge Sharing (KS)   .80 .99 .07 .85 
KS_1 Within this team we often share our work reports and official documents with the other members of the team.  .69 .53     

KS_2 Team members offer manuals, methodologies and models to the other team members.  .72 .49     
KS_3 Team members often share their experience or work knowledge with the other team members. .83 .31     
KS_4 Team members always offer their knowledge or knowledge requested by members of our team. .71 .49     

KS_5 Team members try to share experience from trainings effectively with the other members of our team. .68 .54     
 Learning from Failure (LFF   .77 1.00 .00 .79 
LFF_2 When an employee makes a mistake, the team members in the workplace talk to her, not for the purpose of blaming 

her, but rather for the value of learning. 
.71 .50     

LFF_4 A question such as ‘‘why do we do things this way’’ is fully appreciated in our team. .46 .79     
LFF_5 In our team, employees are encouraged to ask questions such as ‘‘is there a better way to develop the capability or to 

get the required result?’’ 
.65 .57     

LFF_7 People in this team often speak up to test assumptions about issues under discussion.  .65 .58     
LFF_8 When a problem is raised concerning a lack of required resources for completing a task, in addition to providing an 

immediate solution my colleagues also inform the management and the relevant department about the problem. 
.72 .48     

Support for Innovation (SI)   .83 .99 .05 .86 
SI_1 In my organizaiton creativity is encouraged.  .62 .61     
SI_2 In my organization our ability to funciton creativily is respected by the leaderhsip. .69 .52     
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SI_3 In my organization a person can get into a lot of trouble being different .89 .20     

SI_4 The best way to get along in this organization is to think the way the rest of the group does ® .69 .54     

SI_5 In my organizaiton people are expected to deal with problems in the same way .61 .63     
Shared Vision (SV)   .83 .99 .08 .86 
SV_1 There is a commonality of purpose in my organization. .74 .45     
SV_2 There is total agreement on our organizational vision across all levels, functions, and divisions. .77 .41     

SV_3 All employees are committed to the goals of this organization. .82 .33     
SV_4 Employees view themselves as partners in charting the direction of the organization. .79 .38     

Innovation Performance IP   .93 .99 .05 N.A. 
IB Innovative behavior .82 .32     

POI Performance Output Impact .71 .5     

Innovative Behavior (IB)     .90  

IB_2 This team gave a lot of consideration to new and alternative methods and procedures for their work.  .77 .40     

IB_3 Team members often produced, new servces methods or procedures .89 .20     

IB_4 This was an innovative team  .87 .25     

IB_5 This team created new ideas for difficult issues.  .76 .76     

Performance output impact (POI)     .67  

POI_1 The organization's competence base was enlarged  .67 .55     

POI_3 The time to implementation of new processes/capabilities was reduced. .49 .76     

POI_4 The level of innovativeness of new processes/capabilities was improved .79 .37     
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G.3. Herman’s single factor test 
Table 22: EFA to check common method bias 

 1 factor 9 factors 
Loadings Factor 1 Factor1 Factor2 Factor3 Factor4 Factor5 Factor6 Factor7 Factor8 Factor9 
KS_1 .595  .692 .114 .179  .257  .17  

KS_2 .558 .162 .678 .116 .143  .161    

KS_3 .634 .22 .749 .195 .137 .148   -.134  

KS_4 .564 .176 .585 .388       

KS_5 .628 .327 .554 .126  .203 .173  .149  

T1_1 .476 .119 .373 .191 .19   .567 -.147  

T1_2        .541 -.149  

T1_3 .246   .141 .124  .137 .661  -.169 
T1_4 .456 .105 .158 .303   .18 .477 .148  

T1_5 .398 .153  .197 .184  .22 .279   

T2_1 .557 .167 .214 .599 .114   .132 .149 .217 
T2_2 .619 .135 .178 .745 .133   .243 .182 .307 
T2_3 .586 .203 .212 .686 .115    .166 .12 
T2_4 .133   .48   .108   -.142 
T2_5 .384  .203 .619   .19    

T3_1 .654 .276 .385 .185 .181 .118 .408  .121 .308 
T3_2 .372 .117 .209    .492  .145 .185 
T3_3 .167   .147  .131 .539   -.323 
T3_4 .547 .215 .317  .187 .116 .636 .126  .102 
T3_5 .326   .189   .656   -.173 
LFF_1 .374 .169 .121  .147  .184  .407  

LFF_2 .648 .235 .422 .284 .161    .499  

LFF_3 .218 .16      -.125 .595  

LFF_4 .412 .216 .123 .387   -.15 .102 .136 .247 
LFF_5 .605 .329 .307 .404 .101   .165 .178 .189 
LFF_6 .443 .262 .27  .101   .279 .208 .292 
LFF_7 .592 .262 .429  .101   .288 .152 .356 
LFF_8 .704 .338 .442 .134 .276  .146 .185 .163 .15 
IB_1 .660 .63 .271  .145 .109 .118  .179  

IB_2 .659 .672 .223  .206  .107  .212  

IB_3 .664 .819 .143  .184  .169  .138  

IB_4 .762 .835 .227 .233 .124  .111 .112   

IB_5 .701 .741 .29 .237    .119   

POI_1 .541 .347  .259 .239 .14 .108   .442 
POI_2          .391 
POI_3 .269 .408 .12 -.115      .354 
POI_4 .560 .497 .104 .164 .189     .323 
SI_1 .573 .179 .199 .146 .471 .516 .124  .215  

SI_2 .649 .191 .203 .136 .483 .509 .22  .273  

SI_3 .475  .152 .125 .271 .653 .24  .179  

SI_4 .232    .134 .813     

SI_5 .226    .129 .79   -.115  

SV_1 .532 .106 .141 .209 .683 .21    .107 
SV_2 .453 .15   .774 .144 .116    

SV_3 .555 .183 .163 .164 .697 .125     

SV_4 .545 .175 .131  .699 .116 .159  .152  
           
 Factor1 Factor1 Factor2 Factor3 Factor4 Factor5 Factor6 Factor7 Factor8 Factor9 
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SS loading 12.059 4.495 4.032 3.307 3.289 2.584 2.140 1.905 1.510 1.486 
Proportion 
var .262 .098 .088 .072 .072 .056 .047 .041 .033 .032 

Cumulative 
var  .098 .185 .257 .329 .385 .431 .473 .506 .538 

Note: 
Highest 
factor 
loading 

Lowest 
factor 
loading 

        

 

Test of the hypothesis that 9 factors are sufficient. 

The chi square statistic is 817.26 on 657 degrees of freedom. 

The p-value is 1.87e-05 

 

Test of the hypothesis that 1 factor is sufficient. 

The chi square statistic is 2394.35 on 989 degrees of freedom. 

The p-value is 6.54e-118 
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G.4. Data regression 

Data preparation  
Outlier check 

The variables are first checked for outliers using boxplots (see Figur 18), the indicated outliers are then 
assessed by checking the original data and if considered to be hurtful (for example by indication that 
the respondent did not read the statements) these are deleted in the dataset. As immediately became 
clear, some of the outliers found in different factors related to the same data entry. These rows (6, 47, 
91, 95, 108 and 161) were deleted. One additional row was deleted, because there was a great suspect 
that this respondent did not read the statements (all reverse statements were answered as if they were 
positive in addition to per construct only the same answer).  

 

Note: 1=TSpe, 2=TCr, 3=TCor, 4=KS, 5=LFF, 6=P, 7=IB, 8=POI, 9=SI and 10=SV 

 Figure 18: Boxplot latent variables 

Normality check 

According to Field et al. (2012) values for kurt and skew greater than 1, 1.29, and 1.65 should be 
considered significant at p < .05, p < .01, and p < .001. In comparison, Harrington (2009) indicates 
absolute values higher than 3 for skewness and 10 for Kurtoise are problematic. Field et al (2012) 
highlight the importance to not only look at the Kurtosis and Skew numbers. They urge the need to look 
at qq-plots as well as the Shapiro test (which often is significant in relatively large samples). It is chosen 
to first investigate all factor variables using these three measures. It becomes clear that most of the 
factors, can be considered normal. However, TCr is negatively skewed, as Field et al (2012) elaborate 
this can be solved by using reciprocal transformation, in which you use the following formula: 
1/(XHighest− Xi). all scores Both the Skew and Kurtosis values become acceptable by this transformation 
for TCr (Sk=-.3 and Kt= -1.1). The same was seen in variable KS and the same transformation was used 
to get acceptable levels (Sk= -.1 and Kt= 1.6). Looking closer into the control variables, there seems to 
be a lot more not normality present. InEx, Exis and NrEm seem to be not normal, looking at the 
histograms of it becomes clear that these variables have a positive skew. Log transforming these 
variables makes them normal and usable for regression analysis.  
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Regression variables descriptives 
Table 23: Regression variables 
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SD
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TSpe 160 .02 .44 .05 2.05 -.61 .01 .03 .07 .38 -.03 .57 -.06 .44 

TCr 160 .06 .39 .23 2.21 -1.23 2.29 .03 .07 .35 .01 .49 .04 .39 

TCor 160 .06 .87 .35 4.09 -.49 -.11 .07 -.24 .82 .30 .74 .55 .78 

KS 160 .04 .46 .15 1.95 -.88 .08 .04 -.02 .44 .10 .47 .13 .49 

LFF 160 .07 .46 .05 1.89 -.35 -.49 .04 .08 .43 .02 .51 .05 .48 

IP 160 .07 .80 .19 2.90 -.32 -.88 .06 .06 .82 .18 .74 .00 .85 

POI 160 .04 .42 .05 2.10 -.40 .12 .03 .03 .42 .10 .45 .02 .43 

IB 160 .06 .70 .14 2.51 -.29 -.90 .06 .06 .71 .17 .67 .01 .73 

SI 160 .05 .84 .24 3.46 -.48 -.78 .07 -.07 .87 -.02 .80 .39 .70 

SV 160 .06 .70 .06 3.22 -.50 -.15 .06 .00 .67 -.18 .80 .42 .50 

OPPD 160 2.55 .50 2.56 2.78 .01 .28 .04 2.55 .45 2.55 .70 2.55 .45 

OPPB 160 7.58 1.72 8.00 8.00 -1.63 2.76 .14 7.74 1.51 7.07 2.53 7.63 1.46 

OPP 160 2.01 7.02 2.44 34.78 -.42 -.05 .56 2.25 6.41 19.48 9.67 19.91 6.24 

Gen 160 1.24 .51 1.00 2.00 2.04 3.31 .04 1.27 .52 1.30 .53 1.07 .35 

CM 160 1.73 .55 2.00 2.00 -.04 -.52 .04 1.63 .60 1.57 .57 2.02 .16 

NCM 155 1.93 .68 2.00 2.00 .08 -.83 .05 2.00 .00 3.00 .00 1.00 .00 

lExis 160 1.20 .80 1.10 4.15 -.04 -.34 .06 3.86 2.80 4.39 5.11 5.55 3.89 

DurW 160 2.85 1.14 3.00 4.00 .14 -.74 .09 2.73 1.15 3.03 1.30 2.88 .95 

lNrEm 160 2.27 .91 2.20 4.61 .23 -.05 .07 19.06 2.96 11.10 7.61 8.73 8.22 

lInEx 160 1.17 .51 1.10 3.04 .94 .90 .04 2.81 2.68 2.93 3.29 2.32 1.17 

ToEx 160 2.54 1.99 21.50 4.00 -.07 -1.06 .87 18.70 11.92 21.27 1.37 23.88 9.25 

U4_1 160 .77 .42 1.00 1.00 -1.26 -.41 .03 .82 .39 .70 .47 .71 .46 

U4_2 160 .24 .43 .00 1.00 1.22 -.51 .03 .21 .41 .40 .50 .12 .33 

U4_3 160 .27 .44 .00 1.00 1.03 -.94 .04 .43 .50 .20 .41 .02 .16 

U4_4 160 .34 .47 .00 1.00 .68 -1.55 .04 .24 .43 .40 .50 .46 .50 
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G.5. Additional regression models  
Table 24: Full regression model (DV=IP) 

 Full model a 
 B Se B 
(Intercept) -1.03* .42 
Gender (Gen) .12 .12 
Civilian/Military (CM) .06 .10 
Average years working for unit (DurW) .06 .05 
Existance of unit (Exis) -.21** .08 
Number employees (NrEm) .00 .06 
Innovation experience (InEx) .19 .12 
Total experience (ToEx) .01 .01 
Openness (OPP) .03*** .01 
TM Specialization (TSpe) .00 .14 
TM Credibility (TCr) -.10 .31 
TM Coordination (TCor) .14 , .07 
Knowledge Sharing (KS) .24 .35 
 Learning from Failure (LFF) .58*** .14 
Shared Vision (SV)c .20* .09 
Support for Innovation (SI) c -.06 .08 
SVc*KSc -.24 .43 
SIc*LFFc .04 .14 
   
R2 .3449  
F 4.71***  
Note . p<.1*p<.05. **p<.01 and ***P<.001 
c= centered variable in order to decrease VIF values 

 

Table 25: Model 7 subgroups (DV=IB) 
 MOD NATO COE 
 B Se B B Se B B Se B 
(Intercept)  .06 .07 .19 .13 -.19 .15 
Shared Vision (SV)  .40*** .11 .14 .17 .50 . .25 
Support for Innovation (SI) .10 .09 -.02 .17 -.03 .18 
       
R2 .188  .026  .108  
F 9.36***  .36 

(p=.699) 
. 2.295 

(p=.115) 
 

n 84  30  41  
Note . p<.1. *p<.05. **p<.01 and ***P<.001 

 
Table 26: Model 8 subgroups (DV=POI) 

 MOD NATO COE 
 B Se B B Se B B Se B 
(Intercept)  .03 .04 .03 .13 .08 .15 
Shared Vision (SV) .26*** .07 .16** .17 .06 . .15 
Support for innovaiton (SI) .02 .05 .02 .17 .21 .10 . 
       
R2 .179  .085  .141  
F 9.93***  .7.30*** . 3.125 

(p=.055) 
 

n 84  30  41  
Note . p<.1. *p<.05. **p<.01 and ***P<.001 
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Table 27: Model 1, LFF split in LFO, LFA and LFM (DV=IP) 

 Model 1 
 B Se B 
(Intercept)  -1,21** .45 
Gender (Gen) .12 .11 
Civilian/Military (CM) .08 .10 
Average years working for unit (DurW) .06 .05 
Existance of unit (Exis) -.18* .08 
Number employees (NrEm) -.02 .06 
Innovation experience (InEx) .16 .12 
Total experience (ToEx) .01 .01 
Openness (OPP) .03*** .01 
TM Specialization (TSpe) .03 .13 
TM Credibility (TCr) -.15 .31 
TM Coordination (TCor) .17* .07 
Knowledge Sharing (KS) .26 .34 
LFF Ability (LFA) -.14 .24 
LFF Opportunity (LFO) -.09 .15 
LFF Motivation (LFM) .94** .28 
   
R2  .410  
F 6.66***  

Note . p<.1. *p<.05, **p<.01 and ***P<.001 

 
Table 28: Effects on LFM (Model 2 & 3) 

 Model2 (LFM) Model3 (LFM) 
 B Se B B Se B 
(Intercept)  .05 . .03 -.56*** .11 
TM Coordination (TCor) .11** .03 .04 .04 
Support for Innovation (SI) (c) .06 . .04 .02 .03 
Interaction (SI (c) TCor)  -.01 .04 -.02 .03 
Knowledge Sharing (KS)   .84*** .14 
     
R2 .114  .263  
F 6.69 ***  13.79***  
Note . p<.1. *p<.05, **p<.01 and ***P<.001 
(c); the variable is centered in order to reduce VIF scores 

 

Table 29: Correlation LFO, LFM, and LFA 

 LFO LFM LFA 
Learning from Failure Opportunity (LFO) 1.00 .72 .99 
Learning from Failure Motivation (LFM) .74 1.00 .79 
Learning from Failure Ability (LFA) .48 .74 1.00 
Note: p<.05 p<.01 p<.001 
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G.6. MANOVA results 
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Appendix H: Qualitative survey responses 
Table 30: Answers qualitative survey question across subgroups 

Category changes Total NATO COE MOD 
A Coordination 9% 20% 5% 8% 
B Focus 7% 0% 0% 12% 
C Mindset 6% 7% 9% 5% 
D General process 20% 13% 27% 19% 
E Process 
methodologies 

11% 7% 5% 15% 

F Resources 23% 27% 23% 20% 
G Vision & 
Understanding 

17% 20% 18% 17% 

H Other 7% 6% 13% 4% 
Total answers 99 15 22 59 

 
Table 31: Answers qualitative survey question 

R
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R_1NsKNRYbhp0Q1e9 MOD When our own (MOD) procurers and legal advisers think as 
entrepeneurs 

A 

R_12EZpvXEpH4zJLS NATO improving communication (info sharing) and training/education (learn 
from other successful experiences/techniques). Continuously involving 
all the chain of command in the innovative process. Innovation 
solutions and procedures need to have large consensus within the HQ 

A 

R_2wQQTQNMy2eLDR
O 

NATO Faster acceptance of new ideas and solutions A 

R_2YnfxaLaNtpt60G MOD closer working together with and better understanding about we were 
doing from the development and support unit to get things operational  

A 

R_3Op1axPg8XTujYm NATO Building a better knowledge-database, which can be accessed by all 
members. 

A 

R_3O7WuL6GlmWpmG
F 

MOD Better overview of who does what A 

R_2WDAs4UU8VNyX04 COE Better Knowledge Management Awareness and Technologies A 

R_1C2NGfOBFsTqHGk MOD Better coordination throughout the whole MOD A 

R_1LvWqrIthtanmTu MOD Als we als team vaker uitgenodigd worden op een afdeling om mee te 
denken over veranderingen of nieuwe ideeen.  

A 

R_SUcklL86l1YKtY5 MOD More focus on talents then on eductional degrees! B 

R_TaTXiPB0lDw0Pu1 MOD more focus on implementation of proven innovations B 

R_tGaRpbXm0MQreQV MOD More FOCUS B 

R_1FPP1OAoSDaweeW MOD Make it an official unit, rather than side business B 

R_xyJLRpAPqDjXQK5 MOD Less looking at financial numbers, and more looking with people to 
solve problems 

B 

R_3eoVvC9jjrugWhH MOD Focus & targets B 

R_2uWnsNG0FoqpabY MOD Focus B 

R_3DpBnazcIcWG1My NATO Understanding of Agile within leadership C 
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R_23W4QJsnKRlCEYE MOD Time & space to do our job: experiment, learn from 'mistakes' and 
develop + being able as an organization to implement ideas (otherwise 
it is useless to innovate) 

C 

R_SZS1DJTbCGgbfwd COE opening for new solutions C 

R_3fUerkCLKv5nmhC COE More freedom of choice and decission from superiors  C 

R_2TRTjbnEy7Oe4vf MOD A cultural change in de Army where other ways of thinking and doing 
are not only accepted but also encouraged. 

C 

R_yrvNgYL2pZ1RUat MOD A change in the enviroment C 

R_tRKOhRtht3fM0DL MOD Weten de behoeften van onze klanten en hebben meer infloed op het 
ontwikkelen van beleid 

D 

R_24777nvvQ7YteAS MOD Working together with operational/tactical units. D 

R_dg4zQgQcyTf0s5X COE To establish a permanent R&D team plus incorporating additional 
SMEs.Problem: COEs has a high rotation of personnel 

D 

R_1JWSWyS3Vs0rYR5 MOD The european rules for procurement make it difficult to let the same 
partners for innovation join at the final procurement. THis is a 
dissatisfier for all parties 

D 

R_BVqyBpMWyqEd8ZP MOD Sometimes also fix processes, instead of continuously "innovate", to 
ensure continuity and stability in the organization. 

D 

R_umfQFEtSeLgrYQx MOD Project management D 

R_2Pih5VQD2NBnRvi NATO process improvements D 

R_1I6Flt8jnFmd2YM MOD Policies, processes and systems improved. D 

R_2aIuNxqlWEJpusc MOD organizational change - more suitable administrative processes D 

R_AdLEULW1dlJKGyd NATO more staff to cope with work load / and better balance of more/less 
experienced staff // younger/older staff // civilian / military staff 

D 

R_3iWNdfRBIRmJsab COE Longer time periods in position D 

R_Q6BMr0M7mCoyKxb COE implementation of an integrated accounting system (project started and 
in progress) 

D 

R_3RsJEPm8WleZWBy   Implement "smart simplicity" principles in the management of our 
organisation (see Morieux & Tollman) 

D 

R_3OcEegKXhcF0dSz MOD If my organization gets better in bridging the "valley of death" (i.e. 
implementing innovations) 

D 

R_2dRqnx0Jiepfi6n MOD Fewer steps in the proces (project). Now it takes ages before you can 
start your project. 

D 

R_BD6JDl04RSrXxeN COE Effective personal job rotations D 

R_1o4HmuttmjSVmGA COE Choosing to focus on either long or short duration projects; there are 
not enough resources to do both. 

D 

R_2YrWgSQwSvM5W6
S 

COE best selection of the appointed personnel in terms of past professional 
experience and duty service 

D 

R_2YWZII103C5cwIj MOD Be specific in your suggestion, involve early through direct 
contextualize and excamples. Bring it to life as early as possible 
(prototype/demo/test) 

D 

R_BYzNeP42A5MwpYB MOD (partly)accountability from idea to production D 

R_CgcZICGxjWMtDjz MOD Stop using control methods and measures for scoping and monitoring fi 
MS Projects or Principle Toolbox! Innovation is bottom up and not 
from getting orders 

E 

R_125UjfA8tbRet1s MOD Receiving deeper skills based training i.e. more on project management 
and delivery 

E 

R_3CDUDVU74zJuybX MOD More teamwork E 
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R_2xV7KBau8zhbRPF NATO implementig the ideas E 

R_3lsP4gD54iWb4WQ MOD coaching, training, inspiration E 

R_1K8WZdua2Hu1X9N MOD Being less intergrated within the defence bureaucracy. More autonomy 
(both with regard to authority and finances). 

E 

R_4UYQW7CcsUSBkJ3 MOD selfreflection, different financing (backward accountability), less 
internal and external buraucracy,  

E 

R_1PZug3UlAqOkDUO MOD Select younger managers E 

R_Z7uGsSr6wZotwFb MOD Removal of red tape and general contracting issues E 

R_2fGNI2B9C3zVmsj MOD Adaptation of the procurement process - establish a "fast lane" E 

R_2S1VVFCwvRjjSGJ COE more experimentation in order to test the innovations E 

R_sMc275NXvLPhM2J MOD To have bigger funds/ free capital to initiate innovation projects faster.  F 

R_3G7aDlozQIkwygU NATO Strategic leadership support and resources F 

R_xz7yST6rFemL2iB MOD more space/time and capacity to prove our effectiveness F 

R_1IyLtBrYeGBBRir MOD More resources/personnel needed (there is more work than we can 
handle) 

F 

R_PSeQlgRe5VK2fy9 NATO more resources, shorter / quicker procedures F 

R_8iB7Zq0SZe52ie5 MOD More procedural freedom, greatest possible indpendence from 
Bundeswehr (or BWI GmBH) processes 

F 

R_22Qs1ClQy7hA3Ks MOD more money F 

R_32VKvSBP2vZt6NE   more military personnel in the innovation team F 

R_2CBRwnsXwaeG6zz MOD more freedom to experiment  F 

R_2EuiNAJDM3xn36y NATO More effective IT tools and software F 

R_1IZBkOEKJTRQqnV MOD More agile Financial/ Commercial processes and greater (measured) 
risk appetite  

F 

R_24inwUJVp12w2h3 MOD money, more people dedicated to working on the innovation team F 

R_vOWRI1qH6UHhBjr   human resource support F 

R_2xypKbwy47VfFMi MOD having an own innovations budget with capabilities and own proces to 
innovate and implement within organization 

F 

R_10u7Zpb2bCoEt2b COE flexible work capacities and budget for hiring specialists F 

R_2VkgIXlXl29AOCK MOD Facilitate it with the right tools, freedom, trust and financial means.  F 

R_1kUM7uW3FZ1kS6B COE Employ other manpower and skilled personnel on gap analysis (lack of 
manning, especially annalist expert) 

F 

R_2s4lYIaTfgGdy3m MOD Budget, mandate & connection to Innovation Lab, with tech people. F 

R_1isWAW7vL8zTpQk COE Budget and high level influence F 

R_3iIptJwSZO3rMay MOD Being able to showcase our products to all personnel in the Dutch 
MOD 

F 

R_2ROChdcBBLSFtIz NATO Ability to recruit who we need F 

R_XXKHrsMPPYBdSZH COE Ability to ccoperate and look to other' job as an opportunity to improve 
and implement his/her project. Humility and alternative thinking. 

F 

R_248bPTwAeZ2ZRGH COE A larger team F 

R_27Iqxd3JQ0le9hS COE to have the same level of knowledge  G 

R_1Nw6p7AjpALNxf6 MOD That the CDS will inplementate innovation in his plans. Right now that 
is not the case. 

G 

R_1g6czu71TJfKKU5 MOD Support from higher up for awareness and institutionalizing the 
innovation team 

G 
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R_2EB7D68p9CwJUCQ MOD More support from higher levels in the organisation G 

R_RUqDdZw4Adcd9zr MOD More support for implementing innovations G 

R_3hyDzoGM8rzMVX7 MOD more strategic power from high up - in team key assets - commerical/ 
accreditation/ finance 

G 

R_1qh9MVjKKLcZJEB MOD More mandate and less bureaucracy on one hand, clear vision and 
purpose on the other. 

G 

R_295R5t94XpBa2Kc MOD more independence/autonomy from our mother company G 

R_2bZT4TWcYFV1hE4 MOD Make our results more visible to the rest of the organisation.  G 

R_2CkdR4GckCnq2bS NATO High level management needs education on what innovation and agile 
development mean. 

G 

R_3hnZZr9orJ0dQRM COE full dedication and clear innovation strategy G 

R_1l5fHVJyDcE4FiM COE clear end state within our organization G 

R_2wFuXl7Pp30lAkQ COE Change leadership approach from other branches G 

R_2snnzVH10YXeiEV NATO change culture and mindsets into ACT G 

R_AbM8Z5wJZVcSZQR MOD Backup from the organisation. The innovation unit is mostly seen as a 
paria in the organisation. Because of that we have to fight a lot of 
assumptions. And no one takes responsibility for their part if the 
innovation also effects their field of work. 

G 

R_25zq43VYa9egN6P NATO A more holistic, coordinated Organizational approach, rather than the 
current ad-hoc, independent body/division/section approach 

G 

R_BzxBr0SNEF4su53 MOD  Train executives to lead an innovation team. Sometimes innovations 
are dependent off your executive. If they don't like the project.. it will 
definitly faill.. 

G 

R_1do91PWdzM3Rb0d NATO We are finishing the work now, but my biggest fear was when some 
members left the group and was replaced with a new member. This 
created extra work to get them into "the game". Some members was 
enlisted but never showed up etc. But on the whole: it was 10 very 
devoted members that followed the work from start to end and they 
was great. Also the support from CSO was absolutely great.  

H 

R_3IXi6XZMLBjWfCG COE To be honest I don't know H 

R_2pY7ZYuqXQApdjg COE The possibility to access to Education&training solutions in order to 
enhance individual skills/competencies 

H 

R_7WGumr5tXV9r7Pz COE I am really happy and proud to be the member of this unit H 

R_3frTYzYd61pM2m0 MOD full acceptance of unmanned aviation by manned aviation.  H 

R_1gLrGAY654UbbWQ MOD At this moment we are working on a Social Impact Fund for OceansX 
to sustainably create circumstances in which human potential is fully 
engaged in collective and integrated movements tackling complex 
social challenges 

H 

 


