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“Without deviation (from the norm), ‘progress’ is not possible”.

Frank Zappa, with Peter Occhiogrosso (1989). The real Frank Zappa book. New York etc.: Poseidon Press (p. 185).

“We are here to learn”
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A study of team dynamics during complex innovation
projects: objectives and study design

Abstract

This chapter introduces the study and provides an overview of the book. The research objective
is explained within the framework of relevant literature and the conceptual model is described.
The main question is divided into sub-questions which are related to the various chapters. An
explanation of the applied methodology is provided. An elaboration of that methodology, the
fieldwork procedure and measuring instruments is provided in the appendices to this chapter.

Key words: research problem and objective, theoretical background, conceptual model, meth-
odology

1 Introduction

The problem statement and objective underlying the study

Innovation as a team process is the human effort in teams to develop, support and implement
the renewal and improvement of a product, a service or a process. We understand innovations
as the renewal that the team is developing, which may be a product, a service, a method, a pro-
cess; it can be tangible (e.g. an object) or intangible (e.g. knowledge). Innovations are often de-
scribed in phases, ranging from ideas and inventions to ‘valorised’ products/services. For our
purposes, the phases themselves are of less practical importance. We therefore use the term
‘innovation’ irrespective of its phase.

An important question is why projects and innovations often fail. Failure rates of innovation pro-
jects are high. ‘Urban legends’ report failure rates of 80% or higher, however these figures are
not empirically justified (Castellion & Markham, 2013). Castellion and Markham (2013) report a
failure rate of 35-50%, based on the definition of a new product as having been successfully
established in the market place. On average, they say, empirical research found the failure rate
to be around 40%, between 1985 and 2004. The problem statement of this study is that the sub-
stantial failure rates of projects and innovations is a big expense for both companies and soci-
ety.!

There are many reasons why projects and innovations fail or succeed, and there are several
overviews of possible factors (e.g. Cooke-Davies, 2002; Jacobs & Snijders 2008; Han & Lorenz,
2015; Mulder, 2012; Sauser, Reilly & Shenhar, 2009). Shenhar and Dvir (2007) argue that most
people believe projects fail due to poor planning, a lack of communication, or inadequate re-
sources, but the evidence suggests that failure is often found even in well-managed projects run
by experienced managers and supported by highly regarded organisations? Projects are
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strongly affected by the dynamics of the environment, technology, or markets. That is why ‘one
size does not fit all’, and project success demands an adaptive approach to adjust the project to
the environment, the task, and the goal (Shenhar & Dvir, 2007: 9-10). Being able to adjust a pro-
ject requires a shift of attention from only the ‘hard factors’ to including the ‘soft factors’. Hard
factors, such as the project management’s iron triangle - the triple constraint of the criteria to
complete the project on time, within budget and within performance goals or requirements -
remain important, but soft factors, such as behaviour, leadership, skills, communication, and
organisational culture, should not be ignored. The complexity of projects, where the small de-
tails of projects are inherently unpredictable, which can have serious consequences, is more
often caused by people, than by a product or process, according to project managers (Azim, Gale,
Lawlor-Wright, Kirkham, et al., 2010). Team behaviour and the environment of teams therefore
contain crucial leverage factors for both failure and success. This study has chosen specific as-
pects of team dynamics as its research topic3.

The following theoretical gaps, practitioner problems, and a societal goal were identified for

further study:

= theoretical lacuna: this study applies insights from crisis and safety management within the
field of innovations and their teams, which is somewhat novel. The gap is reflected by the
absence of discussion about effective team work as developed within crisis and safety man-
agement in the innovation management literature. Combining insights from innovation
management with insights into organisational defensiveness theories is helpful so as to
zoom in on team behaviour and expand our understanding of factors that might reduce in-
novation success. Studying how innovation teams can benefit from these insights is an at-
tempt to partly fill this theoretical gap;

= practitioner problems: although it is unclear how many innovations really ‘fail’ - definitions
of failure vary - the reported average of 40% of product innovations is significant. It seems
clear that organisations have much to gain by improving the process of innovation in teams,
acquiring a more profitable return on investments (ROI). This study intends to create
knowledge that can help to reduce the percentage of failing innovation projects. Its main
contribution is to develop a team context (‘mindful infrastructure’) and team behaviour
(‘innovation resilience behaviour’) that foster intrapreneurship - acting like an entrepre-
neur within the organisation - and risk taking, instead of playing safe and avoiding risky ex-
periments which are so crucial for innovation;

= societal relevance: successful innovation can contribute to a society’s competitiveness and
is a crucial factor in its citizen’s wellbeing and welfare.

Research objective

The research objective is to find out how project teams can improve their innovation processes,
and thus, to help close the observed gaps. A driver of that objective is the failure of innovation
projects (Castellion & Markham, 2012; Mulder, 2012). As the focus is on team behaviour in this
study, the research asks how team members might deal with the fact that innovation projects
might be complex, and that risk-averse behaviour may be involved in the failure of innovation
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projects. The innovation process in a project might be negatively affected by complex experi-
ences that could trigger defensive behaviours (Cicmil & Marshal, 2005). As a consequence, team
members become risk-averse, make defensive responses, and the innovation project might be
threatened. Our purpose is to investigate the conditions under which such innovation teams can
perform better.

For this purpose the study used insights from the crisis management and safety literature of
High Reliability Organisations. These organisations proved able to perform without major acci-
dents while working under high pressure. What characterises these organisations is that they
have developed a high level of awareness of possible mistakes, and the ability to deal with mis-
takes in the event that they might occur, which they call ‘collective mindfulness’. On the basis of
this awareness their teams are able to function very effectively; they excel in anticipating and
preventing risky situations that might escalate, and if such risky situations emerge nonetheless,
those teams are able to contain the risks, get back on track, and keep the system functioning and
performing under pressure. High Reliability Organisations (HROs) have developed organisa-
tional environments that encourage trust, and openness, and extremely high motivation and
psychological effort to eradicate mistakes and the possible causes of mistakes. HROs invest
heavily in organisational learning, and in combining rules and procedures with modes of high
adaptivity, and being able to manage the unexpected (Weick & Sutcliffe, 2007).

The assumption is that innovation teams can learn from the teamwork of High Reliability Or-
ganisations. Two concepts are derived from the crisis management and safety literature which
we call ‘mindful infrastructure’ and ‘innovation resilience behaviour’. Mindful infrastructure
involves the organisational facilitation of effective team work; innovation resilience behaviour is
the team behaviour itself, which is built on five principles that ensure it is effective. The study
investigates these concepts in relation to critical incidents that might confront innovation teams
in the innovation process.

The terminology will be further discussed and explained in Section 2, and the line of reasoning in
the study is as follows. By applying the principles of HROs, it is expected that teams can suc-
cessfully deal with critical incidents during their innovation projects. Critical incidents (Flana-
gan, 1954) are situations or events that threaten the successful process of an innovation project.
The ability of the teams applying the HRO-principles means that they can solve critical incidents
and even prevent them from occurring, or from escalating once they emerge (Alliger, Cerasoli,
Tannenbaum & Vessey, 2015). Such team behaviour can only be expected if teams are embedded
in a team environment that enables this kind of behaviour when performing in complex projects
(Vidal & Marle, 2008). Such project teams, for instance, must ensure that they are creative, and
at the same time cost-effective. In such seemingly incompatible instances it might be tempting to
achieve only the goals for which the team is held accountable, and that are tangible. Being cost-
effective is perhaps more tangible and accountable, and psychologically less effort (Kahneman,
2011) than being creative, but is to the detriment of the innovation goals of a project. How can a
team serve both goals if it is so difficult? This study therefore explores the aspects of a team en-
vironment that enable what we call ‘innovation resilience behaviour’. The term we use for this
kind of organisational facilitation is ‘mindful infrastructure’. We assume that what HRO-teams
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can do, could also be beneficial for non-HROs, in order to reduce the failure rate of projects and
innovations in project teams.

The main question of the study is: How do project teams deal with critical incidents during their
innovation projects?

In Section 2 of this chapter, the theoretical background related to HRO-principles of crisis man-
agement and safety literature is discussed, which will result in a conceptual model of the study.
Section 2 explains why these HRO-principles can be useful for innovation project teams, but also
why it is hard to acquire the competencies that HRO-teams have. Section 3 tries to link the HRO-
literature with that of teams and leadership and describes the main variables and constructs of
this study, resulting in the conceptual model. The central question and subdivided research
questions will be determined from that elucidation. The plan of the study will be presented, in-
cluding in which sub-study (and chapter) each research question will be addressed. The chapter
ends with a presentation of the research methodology in Section 4. An elaborate description of
the methodology, including the fieldwork, measuring instruments, and data, can be found in the
appendices.

Chapters 2 to 7 each contain a different sub-study investigating one or more research questions;
Chapter 8 discusses findings, answers the research questions from an overall perspective, draws
conclusions, identifies the study’s relevance and limitations, and ends with suggestions for fu-
ture research. Chapter 9 deals with the practical implications of the study results.

Scope of the study

When we talk about the innovation resilience behaviour of teams (Team IRB)* we do not mean
innovative behaviour. Innovative work behaviour aims to achieve the initiation and intentional
introduction of new and useful ideas, processes, products or procedures (De Jong & Den Hartog,
2007: 43). It deals with creativity and implementing an invention. Team IRB is intended to suc-
cessfully deal with critical incidents in order to keep an innovation project on track, or get it
back on track. Team IRB has some overlap with the ‘innovator resilience potential’, which is the
potential for future innovative functioning and coping with future setbacks after having experi-
enced a professional setback (Monkemeyer, 2013: 31). A setback can be the termination of a
project or a project failure, and resilience is here regarded as positive adaptation within the
context of significant adversity. Innovative functioning could be enabled by innovator resilience
potential, which consists of outcome expectancy, self-efficacy, optimism, hope, self-esteem and
risk propensity (Monkemeyer, 2013: 13-14). Team IRB differs from innovator resilience poten-
tial in that it is regarded at the level of team behaviour and not as individual coping ability or
(malleable) personal qualities. Innovator resilience potential enables innovative behaviours (for
example in subsequent projects after the termination of one that was not successful), whereas
Team IRB, again, underlines the critical recovery during an ongoing project. This does not mean
that Team IRB can also be innovative in itself, however, or support innovative behaviour.
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In this study the actual innovation (and invention) is made subservient to the process of innova-
tion in teams. Enhancing our knowledge about this process in project teams can contribute to
reducing the gap between the targets of a project plan and the actual project results. The appli-
cation of HRO-principles in innovation management contexts are thus examined. Such contexts
consist of project teams carrying out innovation projects that might be complex, and where de-
fensive behaviours may play a role in relation to risk aversion; exactly the kind of behaviour that
you may not want to influence the innovation process as it may Kkill creativitys.

The study’s approach transfers HRO-principles from the domain of crisis management and
safety to that of innovation management. The five HRO-principles, presented below, focus on the
behaviour of people in teams without explicitly explaining what an organisation that houses
such team behaviours should look like. It is therefore helpful to bear in mind that the wider or-
ganisational environment of an innovation team is not studied, but its changeability is regarded
as a given. We do not, for instance, investigate the behaviour of stakeholders, the fluctuation of
markets, or organisational policies that influence what happens in teams. We examine certain
behaviours of project teams performing innovation projects and we try to understand certain
factors that help explain the success and failure of those teams. We do this without studying the
organisation’s design. For this purpose we develop a conceptual model that gives innovation
resilience a central role, together with mindful infrastructure. These concepts also play a central
role in HROs. Our conceptual model unfolds a way of reasoning that sees the complexity of inno-
vation projects as a possible driver for defensive and risk-averse behaviour, especially when
critical incidents may occur. We will argue that the presence of mindful infrastructure that ena-
bles innovation resilience behaviour can help teams to deal with critical incidents in such a way
that they can overcome defensive and risk-averse behaviour. The potential for a successful inno-
vation project should be improved.

2 Theoretical points of departure

Why should innovation teams act as mindful and innovation resilient?

There are four reasons why project teams in innovation should become capable of innovation
resilience behaviour and these reasons are interrelated. The first reason is that many projects
and innovations are not successful (Castellion & Markham, 2012), and that greater success im-
proves the competitiveness of organisations. The second reason is that higher alertness and
resilience make teams more effective and efficient, analogous to HROs which make almost no
mistakes (Alliger, Cesaroli, Tannenbaum & Vessey, 2015). The third reason is that organisations
could make a challenging business case for higher success rates of innovation processes because
it would not only save costs but improve their returns on investments more often, and faster
(Castellion, 2013). The fourth reason is that there is suggestive evidence that organisational
mindfulness is associated with a greater number of patents, as an indicator of innovation (Vogus
& Welbourne, 2003). These reasons suggest a sense of urgency for agents in the innovation
management domain to act.
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HROs invest in mindful working because it makes them more reliable; to them safety is more
important than economic goals. Investing in HRO-principles is also beneficial for non-HROs,
however. These organisations do not invest in safety, but in organisational learning. Weick, Sut-
cliffe and Obtsfeld (1999; 2008) plausibly suggest that learning capabilities enhance innovative
capabilities, trust, motivation, collaboration and communication, and thus favour non-HROs.
Teams nowadays are ubiquitous in the working world; many teams face challenges that can
drain resources, adversely affect performance, and diminish team cohesion and team member
well-being (Alliger, Cerasoli, Tannenbaum & Vessey, 2015).

The relevance of the crisis management and safety literature for innovation management

High Reliability Organisations include power grid dispatching centres, air traffic control systems,
nuclear aircraft carriers, nuclear power generating plants, hospital emergency departments,
wildland firefighting crews, aircraft operators, and accident investigation teams. They operate
“under very trying conditions all the time and yet manage to have fewer than their fair share of
accidents” (Weick & Sutcliffe, 2007: 17-18)¢. According to Weick and colleagues (1999; 2007)
the reason for this reliability is that these organisations have the characteristics of ‘mindful or-
ganisations’. Five characteristics of mindful organisation constitute a collective state of mindful-
ness. The attractiveness of HROs as a model or ideal type is that any organisation can be meas-
ured against them (Hopkins, 2014).

Despite some very good examples of HROs, there is no authoritative, systematic, representative
and quantitative evaluation of HROs that provides compelling scientific evidence why HROs
operate safely and how they manage to do so (Lekka, 2011)7. The best evidence of HROs to mini-
mise accidents and mistakes comes from the many, but scattered studied cases. Weick and col-
leagues (1999) analysed these studies and drew general conclusions about HROs that count as
an authoritative analysis (Hopkins, 2014). Although Lekka (2011) is critical in her review of the
present state-of-the art of HROs, and asks questions about the transferability of HRO principles
to other branches, about the underlying mechanisms of the HRO principles and how these inter-
act and each contribute to a HRO status, and the sense of urgency about investing in risk reduc-
tion for mainstream organisations, there is qualitative research that provides evidence of why
and how HRO principles are effective. Lekka’s critique partly explains the observation that HROs
were overlooked by mainstream organisation theory for a considerable time (Scott, 2003). HRO
theory was not part of the mainstream in organisation theory around the turn of the century for
three reasons (Weick et al., 1999): there was insufficient coherence to generalise, the existing
work was more descriptive than theoretical, and the key HRO processes remained unarticulated.
Weick, Sutcliffe and Obstfeld (1999) intended to fill this gap by not only providing an overview,
but by simultaneously reconceptualising HRO-thinking into five key principles that allowed
hands-on interventions to be designed, and served as a basis for standardisation in (quantita-
tive) research and evaluation (Hopkins, 2014). They provided a synthesised overview of HRO
developments, by presenting a detailed understanding of what organising for high reliability
actually means, according to them.
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The five HRO-principles

The HRO-principles have a psychological basis in the motivation to pursue cognitive effort in
order to detect errors and act upon them, adapting the situation to effectively deal with (pos-
sible) errors. In this sense reliability refers to the stability of cognitive processes. The motivation
to continually be aware of unforeseen situations leads to stable cognitive processes with which
to detect possible errors, and to a variable pattern of activities to adapt to events which require
revision. This stability of cognitive processes ensures continuous learning from events that un-
fold in slightly different ways each time, and that eventually results in reliability. Reliability is
thus grounded in adaptive human cognition and action (Weick et al., 1999: 86-88).

Weick and colleagues then relate stable cognitive processes to effective error detection in five
areas of concern: preoccupation with failure, reluctance to simplify, sensitivity to operations,
commitment to resilience, and the under-specification of structures (in later publications the
latter was changed to deference to expertise). These five concerns are tied together by their joint
ability to induce a rich awareness of discriminatory detail and a capacity for action, which the
authors call ‘mindfulness’® (Weick et al., 1999: 88-90). The authors indirectly propose that, alt-
hough they may not be ranked, they all matter. The principles are related. They are, however,
not clear about their inter-relationships and the necessity of the relationships. Nonetheless,
those five principles are what Weick et al. (1999; 2008) have induced from accounts of effective
practice in HROs and from accident investigation, and can thus be regarded as the evaluation
and assessment of indicators for successful HROs. A successful HRO is an organisation charac-
terised by the absence of failures and errors through maximising its reliability, by applying these
five principles.

1. Preoccupation with failure (Weick et al., 1999: 91-104) involves learning from events that
seldom occur and to converting them into grounds for improvement?.

2.  Reluctance to simplify (Weick et al., 1999: 94-96) involves restricting simplification in inter-
pretations in order to increase the number of precautions and minimise surprises?0.

3. Sensitivity to operations (Weick et al., 1999: 96-99) involves perceiving the integrated big
picture of operations in the moment, at a higher level than operational level, and comprising
the collective mind beyond the individual operator!l. There must be an unambiguous
relationship and alignment between the actions at shop floor level and management level.

4. Commitment to resilience (Weick et al., 1999: 99-101) involves anticipation and resilience.
Anticipation is the prediction and prevention of potential dangers before damage is done,
whereas resilience is the capacity to cope with unanticipated dangers after they have be-
come manifest, and learning to bounce back (Wildavsky, 1991). Resilience is the ability to
not only bounce back from errors, but also to cope with surprises in the moment, and to re-
spond as they occur. It is anticipation, but at the same time being able to contain a surprise
and avoid it escalating!2.

5. Under-specification of structures (Weick et al,, 1999: 102-104) refers to loosening the
designation of the ‘important’ decision maker in order to allow decision making to migrate
with problems. Weick and Sutcliffe (2007) later renamed this as ‘deference to expertise’: it
is not the highest rank that makes decisions, but the person who is most expert!3.
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HRO-thinking is as much about psychology and culture as about structuring organisations

HROs, as described by Weick et al. (1999), are organisations in which organising by people -i.e.,
assembling ongoing interdependent actions into sensible sequences that generate sensible out-
comes (Weick, 1979: 3) - constitutes solidified behaviours that we could term culture. The five
principles stimulate specific cognitive and social psychological behaviours that make people
mindful of aspects of their work, and thus unfold an organisational way of working, built on eve-
ryone’s behaviour. But HROs are also organisations with a certain structure, an organisational
design in terms of departments, teams and jobs. Responsibilities, targets and resources are des-
ignated and allocated to these organisational building blocks. HROs, moreover, have two faces in
terms of their structure. On the one hand they are a static organisation and designed as in an
organisational diagram, but on the other hand they are operational organisations dealing with
uncertain situations in real life. As static organisations, HROs are nothing special, they can even
be quite bureaucratic, with many rules and regulations, but as operational organisations, dealing
with uncertainties, they must be able to learn-while-doing in order to prevent or contain acci-
dents. The tasks of the static organisation differ from those of the operational organisation, and
therefore, the structure of the organisation must have requisite variety to deal with unexpected
situations and to possess some slack. While Weick and his colleagues seem to stress the psy-
chological behaviours related to HRO-thinking, we would like to emphasise that these behav-
iours cannot be seen as disconnected from the way an organisation is structured!+.

Scientific evidence or entrepreneurial gut?

It was noted above that projects and product innovations have a substantial failure rate, at an
average of at least 40% (Castellion & Markham, 2012; Mulder, 2012). Castellion and Markham
argue that the failure rate of new products can be whatever management tolerates, for example:
“If the market research needed to reduce the failure rate costs $100,000 (including building
physical products) and the delay in launch results in an opportunity loss of sales of $400,000
and the cost of failure following launch is $250,000 then some management decision-makers
would proceed to market quickly and hope they are lucky” (Castellion, 2013). In other words,
the urgency to prevent failure is a business case and not rocket science. Apart from the sense of
urgency, there is the issue of whether HRO-thinking is suitable for non-HROs. The evidence of
HRO-principles in organisational performance is limited and context-specific. Perhaps the most
essential performance goal for HROs is safety, especially for those HROs where safety errors
come at great societal cost. Paradoxically, the delivery of energy and electricity from a nuclear
power plant, for example, is its primary production goal, and can at times be made subordinate
to the safety of lives and the environment. The performance criterion of HROs in terms of or-
ganisational effectiveness is thus measured by their maximised reliability (Weick et al., 1999),
whereas for a bureaucracy that criterion might be efficiency, and for a private firm it might be
profit. Maximising reliability to maximise safety comes with investment in mindful organising,
such as investing in training and facilitating the five key principles. For HROs, making the trade-
off between investing in these resources and running the risk of failure is not for a matter of
discussion. Safety pays off.

10
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For non-HROs the trade-offs may be not as clear when the investments are high (Rousseau,
1989). The development of the five HRO-principles requires high investment in the selection and
training of staff competences, and in organisational ‘slack’ to create space for manoeuvring, all
for the sake of safety!s. Clearly, investments in HRO-principles need a solid business legitima-
tion. Not only are they a huge investment, the evidence that HRO-principles are working is
merely suggestive, and the literature lacks convincing direct tests of whether, and through which
mechanisms, genuine and emulating (i.e. hospitals) HROs enhance reliability (Lekka, 2011;
Vogus & lacobucci, 2016). Despite growing evidence that HRO-principles are slowly but surely
taking effect in hospitals (Vogus & lacobucci, 2016), investing in them remains a management
choice, presumably based more on entrepreneurial guts than scientific fact. Weick and Sutcliffe
(2007), however, are of the opinion that HRO-principles require a sense of urgency for non-
HROs as well. The urgency for non-HROs is not to invest in safety, but to invest in (organisa-
tional) learning?s. In other words, there is managerial choice about whether such investments in
learning and slack will pay off. Investments like these require entrepreneurial guts, a humanised
mindset, and the conviction that the business will benefit in the long term. Entrepreneurial guts
means taking the financial risk of investment in organisational learning. A humanised mindset is
the acknowledgement that the quality of the work of staff is an important asset that enables
experimenting and developing skills, and reducing the work related risk of health and stress.
The conviction that a long term view is preferable over a short term view reflects the opinion
that a focus on efficiency will not make a company innovative and resilient if there is no space to
absorb knowledge and no organisational slack that allows for flexible manoeuvring when neces-
sary!’. In sum, for such investments to happen, wisdom is particularly required over solid proof.

To connect HRO-thinking about safety- and crisis management to innovation management and
project teams, we will introduce the elements of a conceptual model that explains how innova-
tion resilience behaviour - a transfer of HRO-principles to the context of innovation - can
emerge. Mindful infrastructure must be present to enable Team IRB. The next section discusses
mindful infrastructure elements as the antecedents of Team IRB. Additional elements of the con-
ceptual model are also introduced.

3 Towards a conceptual model

We start by defining key words in the study, such as ‘team’, ‘project’ and ‘innovation’. The re-
search framework is then discussed, including the mindful infrastructure and innovation resili-
ence behaviour of teams as the main concepts. To complete our reasoning about how innovation
processes unfold, we describe the role of perceiving projects as complex, defensive behaviours
and risk-aversion, and the perception of project goals in terms of the progress experienced and
expected results.

11
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Project, teams and innovation

A team consists of two or more individuals, who have specific roles, perform interdependent
tasks, are adaptable, and share a common goal (Baker, Day & Salas, 2006: 1578). Work teams are
defined as ‘collectives who exist to perform organizationally relevant tasks, share one or more
common goals, interact socially, exhibit task interdependencies, maintain and manage bounda-
ries, and are embedded in an organisational context that sets boundaries, constrains the team,
and influences exchanges with other units in the broader entity’ (Kozlowski & Bell, 2003: 334;
see also Mathieu, Maynard, Rapp & Gilson, 2008). A project team is a group of people working on
a project for a limited period of time. A project is a planned set of interrelated tasks to be exe-
cuted over a fixed period and within certain cost and other limitations, and with a certain goal or
target to be achieved; it is a temporary and unique endeavour undertaken to deliver a result
(Vidal & Marle, 2008: 1094) and is often seen as a collection of simultaneous and sequential
activities which together produce an identifiable outcome of value (Pich, Loch & De Meyer, 2002:
1011)18. In project-based settings or organisations, individuals are often part of a resource pool
that is drawn from according to some combination of their skills, competencies and attitudes,
and the needs of the project or team task. Individuals may simultaneously be members of sev-
eral teams (Mathieu et al,, 2008: 442).

Originally projects were exclusively meant to involve unique, one-time initiatives, such as devel-
oping new products or implementing new IT systems. They include activities that do not belong
to the mainstream of operations. That has radically changed, however, as many organisations
today are built around projects, such as organisations in the fields of construction and engi-
neering, IT, research and development, and business consultancy. Network organisations and
matrix organisations are examples of organisational structures in which projects may very well
be the central building block. Generally speaking, the share of projects is rising, while the share
of operations in many organisations is declining (Shenhar & Dvir, 2007: 3-4; also Hobday, 2000).

A consequence for the organisation and division of work is the growing importance of teams,
notably project teams. Whereas teams can often be permanent (as elements within larger de-
partments or not), this is not the case with project teams, and that has all kinds of consequences
for team dynamics such as routines, knowledge sharing, team building, team cohesion, interper-
sonal relations and so on (Hobday, 2000; Tuckman & Jensen, 1977; Zaccaro, Marks & DeChurch,
2012)19,

Innovation in this study is any objective that is being newly developed within a project by a pro-
ject team, and by which ‘objective’ should be understood as the target of goal of the project. The
innovation can be a product, a service, a process, a method, knowledge, technology, even a new
idea?0. We are focusing our study on the innovation process of the project team. As a conse-
quence, it is not imperative that the innovation is ‘finished’ or ‘successful’, for example because it
has been adopted by end-consumers or valorised on the market. The innovation process is the
period during which the project team is busy working to realise the goals of the project. The
team’s behaviour is our central concern?!.
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The research framework

The main purpose of this thesis is to investigate the relationship between mindful infrastructure
as a characteristic of the organisation - the team environment - and innovation resilience be-
haviour (Team IRB) as team behaviour - what the team does; especially how teams deal with
critical incidents during innovation projects. Our reasoning is that the presence of mindful infra-
structure enables innovation resilience behaviour. Because of the presence of mindful infra-
structure, team members can perform risk-taking behaviour in a controlled manner. The inter-
actions between team members, and their thoughts and feelings, are build on trust, confidence,
self-reliance, shared goals and interdependence.

Mindful infrastructure is a semi-structure that functions as the organisational facilitation for
team behaviour to perform innovation projects, specifically as an enabler for innovation resili-
ence behaviour. Semi-structures are a combination of order, prescriptions, and rules (structure),
and the decision latitude to move freely and make autonomous choices. Semi-structures “exhibit
partial order, such that some aspects are prescribed and others are not” (Brown & Eisenhardt,
1997: 28). Semi-structures evolve over time and partly reflect the idea that ‘everybody knows
how we work here’22,

Mindful infrastructure consists of four elements: team psychological safety and team learning
behaviour, complexity leadership and team voice. We derived these four antecedents of Team
IRB from the HRO-literature reviewed (e.g. Lekka, 2011). These antecedents are enablers of
Team IRB and together constitute the mindful infrastructure, defined as the organisational ca-
pacity to anticipate unexpected problems and the capacity to contain such problems, by enabling
organisation members to act accordingly?3.

Team psychological safety and team learning (Edmondson, 1999; 2012: 122-144) allow team
members to make mistakes without being punished and to explore and experiment. Complexity
leadership (Lawrence, Lenk & Quinn, 2009) enables a team and/or its leader to effectively deal
with mixed messages, opposing logics and apparent incompatibilities. It enables leadership to
look for synergy, instead of choosing for ‘cost effectiveness at the detriment of innovative solu-
tions’ and thus synergizes transactional and transformational leadership goals. Transactional
goals are based on exchanging task execution for remuneration, and are therefore (particularly)
task-oriented, whilst transformational goals are based on transforming both the organisation
and behaviour by inspiring, stimulating and vision-sharing, and are therefore (particularly) rela-
tions-oriented (e.g. Den Hartog, Van Muijen & Koopman, 1997; Yukl, 2012). Team voice or par-
ticipative decision making (Buchanan & Badham, 2008; LePine & Van Dyne, 2001; Van Dyne &
LePine, 1998) encapsulates organisational politics and enhances problem ownership among
team members. It improves methods of constructively dealing with diverse stakeholder inter-
ests. Apart from a team'’s formal decision latitude to a certain extent, this mindful infrastructure
facilitates risk taking, recovering from mistakes, space for experimentation, and ways to com-
municate and cooperate constructively. It therefore enables innovation resilience to emerge.

Innovation resilience behaviour (Team IRB) is a set of team competencies that can help a team
anticipate unexpected events, manage those events, and bounce back onto the right track once a
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project takes, or has taken, an ineffective course (a mishap) with regard to its innovation goal.
Based on Weick and Sutcliffe (2007) Team IRB is found when teams are able a) to be alert of
‘weak signals’, b) to resist oversimplification by suggesting valid alternatives, c) to remain sensi-
tive to what is done in the projects, why and for whom, d) to be able to change course when
needed, and e) to defer to expertise?4. Such team behaviour would enable teams to effectively
deal with critical incidents. It would prevent that the complexity that can be experienced around
and within a project, easily and unconsciously result in defensiveness. Teams would be better
armoured against such behavioural pitfalls.

Defensive behaviour

A consequence of the presence of mindful infrastructure and innovation resilience behaviour is
that defensive behaviours are not triggered and complex issues are approached openly and with
more self-assurance. Defensive behaviour or organisational defensive routines are any action,
policy, or practice that prevents organisational participants from experiencing embarrassment
or threat but, at the same time, prevents them from discovering the causes of the embarrass-
ment or threat (Argyris, 2004a: 392). We contend that defensive behaviour may lead to risk
avoidance in project teams, but, innovation resilience behaviour may suppress defensive be-
haviour and make project teams more conducive to risk-taking actions and seeking creative
solutions?s.

Perceived project complexity

The next element in the framework is the complexity of projects and their predictability and
controllability by teams. Vidal and Marle distinguish five elements that make up the complexity
of projects: (1) size of a project system, (2) variety of the project system, (3) interactions and
interdependencies within the system, (4) context and environment dependency of the project
system, and, (5) uncertainties and the propagation of change as consequences of complexity
(Vidal & Marle, 2008: 1097-1098, 1105). Innovation projects are not complex because innova-
tion is working on ‘newness’ per se, while working on routines projects is working on ‘routine-
ness’, but because the processes and outcomes are relatively unpredictable and uncontrollable.
When projects are perceived as highly complex this may cause defensive behaviours. Due to
their innate uncertainty, innovation projects may be perceived as more complex than highly
plannable projects which may result in risk aversion and defensive behaviours in teams2s,

Perceived project progress and project results

Mindful infrastructure operates at the project team level and allows mistakes to be made, critical
reflection and the exploration of new knowledge; it has been developed and cultivated because it
assumes the need to adequately deal with situations that are conducive to mixed messages (con-
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tradictions, paradoxes and dilemmas). Complexity leadership (by an individual or distributed
across the team) and the participation of project team members, conversely, enables work to-
wards constructive solutions and decisions. Mindful infrastructure - including team psychologi-
cal safety and team learning behaviour, team voice and complexity leadership - can help teams
deal with conflicts or disagreements in a constructive manner. Teams have a voice and are
committed. The team climate is receptive to innovation. In such an environment teams can be
innovation resilient, which means that they can effectively prevent, manage or solve critical in-
cidents that threaten their innovation project. It is thus expected that project progress and pro-
ject results, as perceived by the team, are positive. Figure 1 shows this reasoning.

Perceived
—5> project results
/ progress

Perceived

Defensive
4 behaviour

project
complexity

Innovation 2
Resilience
Behaviour

q

Mindful infrastructure

Collaboration
Team
psychological
safety
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Team voice Competition Control

Team
learning

Creativity

Figure 1  Framework of the research

The content of the chapters

The central part of the research is the relationship between mindful infrastructure and innova-
tion resilience behaviour in the framework (Number 1 in Figure 1). The study will investigate
the constructs of mindful infrastructure and innovation resilience. We will also research the
effects of Team IRB on how team members perceive their own project progress and project re-
sults (2). The relationship between perceived project complexity and defensive behaviour (4) on
the one hand, and between defensive behaviour and perceived project results and progress (5)
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on the other, in the framework, is primarily theoretical: the model suggests that (high) complex-
ity may induce (several) defensive behaviours that then (negatively) affect the project results.
This means that these relationships will not be empirically tested. Defensive behaviour and its
association with how team members perceive their project success (5), and with the level of
Team IRB in teams (3) will be analysed. Another study will analyse how team leaders deal with
critical incidents. This analysis shows that some team leaders apply a research-oriented ap-
proach that avoids the pitfalls of certain defensive behaviours, especially the pitfall of not vali-
dating one’s decisions and actions. This leadership behaviour partly overlaps with complexity
leadership in the framework, therefore the main focus is relationship 1. We will specify the rela-
tionships being investigated later. Critical incidents in each project were discussed with the
teams studied. We will investigate whether teams, in dealing with critical incidents, are able to
realise critical recoveries, as an expression of Team IRB, and whether there is an association
with the presence of mindful infrastructure (Relationships 1 and 2). A final issue is what innova-
tion management teams can learn from the study results. This is less a separate research ques-
tion as an overall topic in the general conclusion.

The main question of the study, as noted above, can now be specified as follows: How do project
teams deal with critical incidents during their innovation projects by developing mindful infra-
structure and innovation resilience behaviour?

The overall hypothesis is that the presence of mindful infrastructure enables innovation resili-
ence behaviour, and that the presence of innovation resilience behaviour has positive effects on
project outcomes. The main question is divided into seven research questions. These questions
are related to hypotheses which will be presented in the separate chapters. The seven research
questions are:
1. What is mindful infrastructure, what is innovation resilience behaviour (Team IRB), and
what is their relationship?
This question stresses the relationship between mindful infrastructure and Team IRB and
addresses the content of those constructs.
2. Does innovation resilience behaviour affect perceived project results and perceived project
progress?
This question explores the association between Team IRB and project goals.
3. Do teams have different configurations of mindful infrastructure?
This question relies on the assumption that “there is more than one way to skin a cat” and
investigates possible combinations of elements of mindful infrastructure that can all enable
Team IRB.
4. Isinnovation resilience behaviour associated with defensive behaviours?
While it is assumed that Team IRB can suppress defensive behaviour, we are aware that
their relationship is difficult to investigate. New ways to undertake such a research are ex-
plored.
5. How do project leaders manage innovation projects?
The analysis is directed at describing project leader behaviour in managing - rather than
leading per se - the project, and in how they deal with critical incidents.
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6. How do teams respond to critical incidents during innovation projects?
This question aims to describe the presence of mindful infrastructure and Team IRB in rela-
tion to how teams deal with critical incidents.

7.  What can innovation management teams learn from HRO teams?
The theoretical framework assumes that innovation teams can learn much from HRO teams.
This question is addressed in the overall conclusion on the basis of the study’s results.

We will briefly describe each study, and in which chapter each study is presented as a narrative
of the whole research process between 2011 and 2016. We conducted a pilot study to test our
first draft of the constructs and improved them on the basis of that pilot (Chapter 2). We then
performed eighteen 18 case studies. At first we tested the main relationships of the framework
model and examined the presence of mindful infrastructure and Team IRB (Chapter 3 and 4).
During the interviews, however, we were struck by two findings. One was that respondents be-
came defensive when we discussed the topic of defensiveness in their teams. The other was that
some team leaders had a very systematic approach that fitted well into what reflective practi-
tioners are supposed to do. We decided to follow our curiosity and dedicate a chapter to defen-
sive behaviour (Chapter 5) and to reflective practitionership and organisational learning (Chap-
ter 6). A last research chapter (7) was dedicated to critical incidents in the 18 innovation pro-
jects and how the teams dealt with these incidents during their innovation journey, from the
viewpoint of innovation resilience behaviour. Chapter 8 discusses conclusions and recommenda-
tions for future research, and Chapter 9 considers the valorisation of the study and presents
some of the implications for practice.

Study 1 (Chapter 2) Pilot study based on one case

This study is a pilot-study to research an initial model and constructs with the purpose of de-
veloping the framework for the research. A single case study will be conducted by gathering
survey data, conducting in-depth face-to-face interviews, and observing a project team during a
team meeting. The study first explores the relationships between team mindfulness, team psy-
chological safety, team learning behaviour, the type of innovation project and perceived project
complexity on the one hand, with team innovativeness, and team external and team internal
effectiveness on the other. It then investigates the factors that cause projects to be complex, ac-
cording to the team studied. Defensive behaviours are observed during a team meeting. The
findings are used to refine the research framework, the model relationships, and the measuring
instruments. Figure 1, above, is a result of this pilot-study.
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Study 2 (Chapter 3) Regression analysis of main relationships in the model

Study 2 explores the main relation-
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innovation resilience will be investi-
gated, as well as the relationship between Team IRB and project goals, specifically project pro-
gress and project results. The main elements of mindful infrastructure will be assessed as the
factors that enable Team IRB. Multiple regressions will be carried out to examine which varia-
bles determine the project outcomes. Mediation analyses will be conducted to study the indirect
relationship effects on the project goals. The data in this study is from 260 team members and
team leaders. The data from 18 project managers is also used as an external measure in as-
sessing the validity of the project results.

Study 3 (Chapter 4) Qualitative Comparative Analysis of patterns of mindful infrastruc-
ture

The question addressed in this study
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el - _ are associated with the presence of

—————————— Team IRB in those teams. While
Study 2 assesses the causal relationships of the model, Study 3 focuses on patterns that can ex-
plain Team IRB (Relationship 1 in the framework). For this purpose the Qualitative Comparative
Analysis technique will be applied.
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Study 4 (Chapter 5) Study of how teams show defensiveness
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tations of certain team behaviours by
the researcher, and a discourse
analysis of audio-recorded conversa-
tions during the interviews. Teams

with high and low scores for the

level of Team IRB are compared for

defensive behaviour and the associa-

tion with their project success (Relationships 2, 3 and 5). This study was undertaken following

the experience of the researcher, where interview respondents began to speak in defensive
terms when the topic of defensive behaviour in their team was addressed.

Study 5 (Chapter 6) Study how project leaders manage their projects

This study investigates the question

4 5
‘(5) How do project leaders manage
’,—3—T———~\/v innovation projects?’ by focussing on
e 2 7 the model of the reflective practi-
’ RS

',’ 1T ‘\\ tioner and by applying this model to
! Chapter 6 the project leaders studied. Interview
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— e conceptual relationship is then de-

~= -

veloped between the model of the
reflective practitioner and the model of organisational learning. In trying to make the relation-
ship between reflection and learning transparent in the combination of both models, team lead-
ers are given the tools to enhance the validity of their decision making, especially when dealing
with critical incidents. This study was prompted by the researcher’s observation that some team
leaders seem to be implicitly applying a rigorous research methodology in dealing with issues
and incidents, which resembles the model of the reflective practitioner. This chapter describes
what happened in terms of leadership, and slightly deviates from the framework’s complexity
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leadership, because some leaders have a quite specific approach. To interpret our findings, we
included models of the reflective practitioner (Schon, 1983) and organisational learning (Argyris
& Schon, 1974; 1996) in this chapter.

Studies 4 and 5 were not originally planned in the research proposal (Oeij, 2013), but emerged
as relevant topics during the fieldwork. The instruments used to re-analyse part of the data and
interpret the findings were not developed in advance but during the thesis. These chapters are
thus more explorative and lead to the formulation of follow-up research to validate the findings
in future investigations.

Study 6 (Chapter 7) Study how teams deal with critical incidents

‘How do teams respond to critical
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the core of this analysis.

Question ‘(7) What can innovation management teams learn from HRO teams?’ is considered in
every study, but will be particularly addressed in the concluding Chapter 8. This chapter will
offer the overall, and general conclusions of the research.

Chapter 9 is not a research chapter but a translation of the study results from scientific investi-
gation to practical implementation, often called valorisation. Recommendations are made as to
how to develop ‘The Resilient Innovation Team’.

4 Research methodology

This section briefly presents the applied methodology. An elaborate description of the method-
ology, the field work procedure, and measuring instruments is provided in the appendices.
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Ontology and epistemology

The applied view of reality or ontology is that part of it is observable as hard facts, and part is
experienced and in the human mind, and not observable to anyone other than the person in
question. From here it follows that reality is partly objective and subjective, as different
individuals can look differently at what might be the same object, or a similar experience or
thought, and consequently, differ in opinion about what they see. To study or know about reality,
the epistemology, it makes sense to apply methods that can look from different angles and that
enable the matching of modes or findings to be integrated into knowledge that is built on multi-
ple views. Multiple views acknowledge that there is not ‘one truth’. Nonetheless, this study’s
endeavour is based on pursuing a rigorous method to gather and analyse information and pre-
sent the findings in a compelling story, that is also verifiable.

The methodological approach that we use is critical-realist and pragmatic; pragmatic critical-
realisms, perhaps. “Critical realism holds that an (objective) world exists independently of peo-
ple’s perceptions, language, or imagination. It also recognizes that part of that world consists of
subjective interpretations which influence the ways in which it is perceived and experienced”
(O’Mahoney & Vincent, 2014: 2-3). Put simply, positivists assume that reality can be measured in
objective and generalisable ways, while interpretivists or constructionists claim that ‘discourses’
generate local and fragmented realities which differ by nature. Critical-realism claims that both
have truth and value. Pragmatism (Graff, 2013) implies looking for common ground among sev-
eral explanations of reality. | see myself as a critical-realism pragmatist. As a consequence we
seek not only value in both positivist and interpretivist approaches, but also necessity of under-
standing real life. The study topic, team processes in innovation projects, specifically requires a
case study approach to explore new avenues for investigation and to acquire rich information. It
is too soon to test only hypotheses with quantitative data. On the other hand, much scientific
knowledge is available about teams and their behaviour that can be tested in a meaningful way
within the context of innovation teams and their projects. Combining both avenues of research
makes sense to better understand practice.

Methodology

This study combines the positivist approach of hypothesis testing using quantitative data with

the interpretivist approach of theory building (and hypothesis-generation) from cases with

qualitative data. As a consequence case studies are combined with surveys, quantitative data
analysis with analysing talk, interviews with observation and discourse analysis, because in the

first place we contend that the triangulation of theories, methods and data sources render a

richer picture of ‘reality’; and in the second place, what we are studying requires a critical-realist

pragmatic approach, for several reasons. These reasons are:

1. The way that mindful infrastructure and innovation resilience behaviour are related and
what effects they have is largely unknown and, so far, and not researched in the context of
innovation management. This requires in-depth study, an exploratory and qualitative ap-
proach, as via case studies (Yin, 2009);
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2. We know that team processes are multifaceted and we also know that successful innovation
journeys take different routes to success (Van de Ven, Polley, Garud & Venkataraman,
1999). We assume that the teams and projects in our sample are no different, which re-
quired data collection and analysis techniques that investigate variety and yet allow some
degree of generalisation. In-depth interviewing and using a pattern-creating technique such
as Qualitative Comparative Analysis (Ragin, 2008) were needed;

3.  We knew that no population frame of ‘teams’ or ‘projects’ was available from which to draw
a random sample, limiting the application of inference statistics, but, as noted, some gener-
alisation was desired. We therefore hoped to involve organisations that would not only al-
low us to talk to a few teams, but were also interested in surveying a larger target popula-
tion within their organisations. This allowed conventional statistics to be used for multi-
variate analyses;

4. Certain topics demand certain research techniques. Defensive behaviour, for instance, can-
not be researched validly by interviews, unless one uses specific instruments in specific set-
tings, such as therapeutic environments. Argyris and Schén (1974: 6-7) have stressed on
several occasions that it is impossible to derive people’s defensive theory-in-use from inter-
views. We therefore needed observations and specific instruments to analyse talk (conver-
sation) to get a feel for the role of defensive behaviours in teams.

In summary, we chose the case study as the main approach to gather information, and selected
eighteen projects/project teams?’. In each case we held face-to-face and group interviews with
team leaders, team members and the project manager, at which the team/leaders were account-
able for gathering data that was rich and ‘thick’. We approached these teams, their managers,
and an additional sample of colleagues in their organisation, performing the same kind of pro-
ject-based innovation projects, with a questionnaire to gather data suitable for statistics. Finally
a team was observed during a team meeting. To analyse the data we used quantitative ‘correla-
tional’ techniques (e.g. multiple regression analyses), quantitative ‘configurational’ techniques
(qualitative comparative analysis), and qualitative techniques (discourse analysis, content anal-
ysis)28. To interpret the results we used deductive reasoning (e.g. the use of the HRO-literature
in crisis management and safety in the domain of innovation management) and inductive rea-
soning (e.g. in making sense of defensive behaviours and reflective leadership we used the theo-
ries of organisational defence mechanisms, reflective practitioner model and organisational
learning model).
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Notes

1

Referring to reports by the Standish Group IT research advisory firm, Mulder (2012: 19) notes that the success rate
of IT/ICT projects has never been more than 30%, that 60% to 90% of innovation projects fail, that large building
and construction projects exceed their time and budget boundaries by 50% to 100% more as a rule than an excep-
tion, and that 65% of worldwide mega projects fail to achieve their organisational goals. Referring to organisa-
tional change in general, according to research by McKinsey & Company, about 70% of all changes in all organisa-
tions fail (Meaney & Pung, 2008). Finally, referring to product innovation, Castellion and Markham (2012) report a
failure rate of 35-50%, based on the definition that a new product should have been successfully established in the
market place. On average, they say, empirical research found the failure rate to be around 40%, between 1985 and
2004. In sum, although these rates are nonetheless substantial, it seems that ‘urban legends’ reporting failure rates
of 80% or higher are not empirically justified (Castellion & Markham, 2012).

Sticking to traditional project management, based on the triple constraint or iron triangle of the criteria to com-

plete the project on time, within budget and with in performance goals or requirements, on the one hand, and the

assumption of many executives and managers that all projects are the same and that they can simply follow stand-
ardised project management approaches, on the other hand, explains why projects go off-track. Project leaders and
project teams become frustrated as they try to fulfil unrealistic expectations of stability, start losing sight of the
business rationale behind their project when focusing on project requirements instead of the stakeholders’ wishes,

or employ the wrong approach to their specific project (Shenhar & Dvir, 2007: 9-10).

Three premises in contending why innovations often fail from the perspective of human behaviour, are:

1. Innovations are new, and therefore, possibly in conflict with the human condition in having a preference for rou-
tine situations. Innovations, however, often require deviant behaviour. Human behaviour is characterised by
seeking control and in applying fight and flight responses towards threatening and anxiety-rich situations, which
are triggered unconsciously. Remarkably perhaps, humans who cognitively are aware of the need to innovate
because it is their job, may unconsciously perform behaviours that form a counter-forcing power for innovation.
These behaviours are known as ‘defensive behaviours’ or ‘organisational defence mechanisms’ (Argyris & Schon,
1974; Argyris, 1990). We assume that humans exhibit defensive behaviour during organisational innovation
processes. and, moreover, that they are often not aware of it;

2. Innovation processes vary from simple to complex, from gradual to disruptive, and from incremental to radical.
Changing the canteen’s furniture is relatively simple, whereas changing the corporate culture is not. However,
innovations are often complex, not only in their content (‘new furniture’, ‘cultural change’), but because of the
contextual factors that confront teams. Such factors are, for example, the variety of internal and external stake-
holders, the need for comprehensive communication, the variety of tasks to be performed by involved persons,
tangible and intangible conditions related to resources, targets and deadlines, the diversity of interests, power,
and intelligence. The internal processes of the team causes also complexity, such as cooperation, communication,
diversity, team politics, leadership. Whether innovations succeed is to a large degree dependent on how humans
behave within such contextual boundaries. This is by no means easy, as by interacting together and responding
and reacting to one another, people together constitute what happens. The emergent complexity of these inter-
actions cannot be planned (Stacey, 2012), although humans tend to always find certain ways to gain a sense of
control over what is happening. Humans, for example plan what should happen, monitor the ongoing process,
and make decisions when they arrive at milestones or when they drift away from them. Humans can easily
simplify complexity by preferring easy-to-understand reasoning (Kahneman, 2011). Complexity is understood
as perceived complexity by team members. Complexity is perceived when team members are confronted with
‘mixed messages’ concerning their tasks and performance, for example the incommensurability of means and
goals, conflicts of interest, inconsistent demands from stakeholders, misapprehensions of team members. We
assume that humans are inclined to a rational approach in complex innovation processes. Even when they say
they are aware of the difficulty of managing and predicting complex processes, this does not mean that people
tend to seek alternative explanations if they cost much psychological effort;

3. Contending that innovation processes may suffer from the consequences of complexity and defensive behaviour
calls into question what can be done against that. Studies of human behaviour and group dynamics in crisis and
safety management studies indicate that humans are capable of ‘unnatural’, or ‘deviant’, behaviour when they
employ extra effort and motivation in ultra-conscious ways (Weick & Sutcliffe, 2007). Research traditions in this
field developed notions, constructs and theories such as ‘high-reliability’ and ‘mindfulness’. Here, reliability
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refers to rarely making mistakes or causing accidents; this is due to highly alert modes of operating:
mindfulness. Mindfulness - not the approaches in positive psychology or Buddhism - has been addressed in
other ways and other terminologies in the context of business and innovation, such as by ‘resilience’ (Hollnagel,
2006), ‘agility’ (Dyer & Shafer, 1999), ‘vigilance’ (Janis, 1989), ‘adaptiveness’ (Tofler, 1985), ‘dynamic
capabilities’ (Eisenhardt & Martin, 2000; Teece, Pisano & Shuen, 1997), ‘core competencies’ (Prahalad & Hamel,
1990), ‘responsiveness’ (Beunza & Stark, 2003), ‘flexibility’ (De Leeuw & Volberda, 1996), and even ‘requisite
variety’ (Ashby, 1958). These studies open comparable ways for improving innovation in organisations, such as
by being willing and able to respond to changing situations. High reliability and mindfulness bear a similar
promise, but they add to this, being able to respond when change unfolds. We assume that humans can improve
team innovation capabilities through ‘innovation resilience behaviour’, a set of behaviours that operate as
countervailing powers against the forces that inhibit innovations due to defensive behaviours, stemming from
crisis management and safety studies and based on the notions of high reliability and mindfulness.
This study addresses innovation resilience behaviour at the levels of teams: team innovation resilience behaviour,
in short Team IRB. In the chapters that have already been accepted for publication, IRB can be used instead of
Team IRB.
We distinguish two types of risk taking behaviour, 1. ‘controlled’ risk taking versus 2. ‘overconfident’ risk taking
and ‘sensation-seeking’ risk taking. Controlled risk taking is not defensive behaviour, but conscious, validated, well-
chose behaviour, whereas defensive behaviour is sub-conscious. ‘Overconfident’ risk taking and ‘sensation-seeking’
risk taking are a form of reckless behaviour.
In crisis management and safety studies, there are three literature streams that dominate the field when it comes
to explaining and dealing with accidents, namely Normal Accident Theory, High Reliability Organising and
Resilience Engineering (Hopkins, 2014). The theory of normal accidents (NAT), developed by Perrow (1999),
states that major accidents in many hazardous technical systems are inevitable, if a system is characterised by both
tight coupling and interactive complexity. Coupling refers to the degree of interdependence among a system'’s
components (e.g. humans, technology, procedures). Interactive complexity refers to the unpredictable and non-
observable interactions between the system components. The interdependency of tasks and processes implies that
a failure that occurs in one part of the system can quickly spread to other parts. There is a lack of sufficient
knowledge and time for such systems to fully understand, intervene and contain potential failures, respectively due
to the system’s complexity and the tight coupling of tasks. High risk systems in Perrow’s definition involve nuclear
weapons, aircraft and military systems; whereas lower risk systems are manufacturing plants, such as oil refineries
and chemical plants. The problem with the theory is that human operations cannot prevent accidents from
happening; it seems to be just a matter of time. In trying to develop a theory that stresses organisational design
(tightly coupled complex tasks and processes), it was not only the tendency to blame accidents on front line
operators that was pushed to the background, but also ‘sloppy management’ as a major possible cause of problems
(Hopkins, 2014). Apart from the role of management being neglected, NAT does not explain how and why so many
complex systems do not seem to fail (Weick, Sutcliffe, Obstfeld, 1999). Originally the theory of high-reliability
organisations (HRO) was too imprecise to solve the problems with NAT. In the 1980s three organisations were
studied that had not experienced disaster - the US traffic control system, a company operating both a nuclear
power station and an electricity distribution system, and US navy nuclear aircraft carrier operations. The topic was
why these organisations appeared to function without mishap, and from these findings the first definition of HRO
emerged (Hopkins, 2007). The basic answer was that certain hazardous organisations had enjoyed a record of high
safety over long periods of time, when such organisations could have failed many times, but did not, and thus were
highly reliable (Roberts, 1990). It proved impossible to corroborate such descriptions with (statistical) evidence,
although the figures lend plausibility to seeing these organisations as highly reliable, they do not provide criteria to
identify other organisations as HROs (Hopkins, 2007). Hopkins observed a shift in assessing an organisation as an
HRO from how safe it is, to what the organisation needs to do in order to become an HRO, when Weick and Sutcliffe
reconceptualised HRO as a model of ‘mindful organisation’ (Hopkins, 1987; 2014). Five characteristics of mindful
organisation - preoccupation with failure, reluctance to simplify, sensitivity to operations, commitment to
resilience, and deference to expertise, - together constitute a collective state of mindfulness. The attractiveness of
HRO as a model or ideal type is that any organisation can be measured against it (Hopkins, 2014).
Resilience engineering is a third stream that has become popular, which Hopkins puts to the sword mercilessly. “It
offers itself as something new, when in fact it is hard to see in what way its ‘precepts and concepts’ depart from
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those of HRO theory”, writes Hopkins (2014: 9), and goes on to demonstrate just how similar the resilience ap-
proach is to HRO theory. Resilience theory identifies four features or abilities of resilience described as the ‘four
cornerstones’ (Hollnagel, 2011): 1] knowing how to respond to disruptions in a prepared way or by adjusting
normal functioning, 2] knowing how to monitor (possible) threats, 3] knowing how to anticipate developments,
threats and opportunities in the future, and 4] knowing how to learn from experience. Hopkins illustrates that this
responding, monitoring, anticipating and learning are at the heart of HRO, and notes that HRO is not mentioned in
the indexes of three main important resilience engineering books, and that there is almost no reference to HRO
theory, which led him to conclude that ‘the emergence of new concepts must be understood in terms of the social
function they perform for their proponents, rather than the intellectual work they do (...) theory is merely a matter
of fashion’. A more recent literature review of resilience engineering (RE) adds that ‘it would be misleading to
portray RE as radically innovative, since most of its core concepts and principles were borrowed from other fields
and even RE seminal papers recognize inspiration from HRO’, and concludes for the future positioning of RE with
other theories that: ‘In particular, progress is necessary to articulate RE with other safety management paradigms
(e.g- HRO)’ (Righi, Saurin & Wachs, 2015: 145, and 149). We therefore further ignore this stream.
7 As a background, we discuss studies that have reviewed the literature. We did not review all the literature
ourselves but based our views on meta-studies. We did search in the relevant databases to check for sources
related to innovation management, however, most articles deal with the implementation and evaluation of HRO
principles, with very many contributions regarding team work in medical, care, and education organisations. Re-
searchers conclude from their evaluation of the HRO literature that there is no systematic overview available (Hop-
kins, 2014; Lekka, 2011). Research on the effects of high-reliability is remarkably scarce. Since 1989, when the
concept emerged (Roberts, 1989), there has been much case study research into whether or not organisations have
applied HRO principles or whether their safety performance can be explained by the presence of HRO principles.
Early studies were inductive by nature, and built theory from practice. The study of HRO was for a long time based
on three cases - the air traffic control system of the US Federal Aviation Administration, the power grids of the
Pacific Gas and Electric Company, and US marine nuclear aircraft carrier operations - on which the concept of HRO
was built, and from which HRO characteristics could be derived (Roberts & Rousseau, 1989). Applying the concept,
subsequent investigations tried to assess whether organisations could be characterised as HROs or not. Much
research was thus prescriptive and descriptive (Tolk, Cantu & Beruvides, 2015). After the publication of W