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Abstract 

Asset-intensive organizations heavily rely on physical assets that are often expensive, complex and have a significant impact on performance. 
Introducing new critical assets is characterized by a strong need for reliable performance despite typical teething problems. New asset 
introductions raise (obvious) questions about the reliability of technical systems, but often neglected or overlooked, also about the reliability of 
organizational systems. The concept of collective mindfulness may support asset-intensive organizations to recognize and manage organizational 
reliability, but empirical research on its application in the context of physical asset management seems to be missing. This study addresses this 
gap through an empirical exploration by assessing collective mindfulness in critical asset introductions at three asset-intensive organizations. This 
research contributes by providing detailed insights into what practices of asset-intensive organizations can be seen as mindful and supports 
reliability seeking organizations when introducing new critical assets. An explorative multiple case study revealed distinctive operationalizations 
for the five processes of collective mindfulness for critical asset introductions. In addition, limited evidence was found of organizational 
mechanisms influencing these processes of collective mindfulness. This can be considered an opportunity to increase reliable performance in 
complex asset introductions. Therefore, future research should be aimed at how asset-intensive organizations can implement collective 
mindfulness principles to adopt a more mindful organizational infrastructure. 
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1. Introduction 

Asset-intensive industries such as utilities, manufacturing, 
aviation and transportation, heavily rely on physical assets that 
are often expensive, complex and have a significant impact on 
performance. In these industries, failures of critical assets or 
infrastructures can have a detrimental impact on an 
organization, not only from a safety and financial perspective, 
but also from a social and environmental point of view. For a 
company, an asset or infrastructure failure can be the kind of 
event that makes headline news. A typical example is the 
Spanish military’s new submarine S-80, as reported by the New 
York Times on July 18, 2019. After the buoyancy problems 

were discovered in 2013, the submarine was redesigned and 
lengthened by about 33 feet. But the changes did not properly 
take into account the size of the docks in Cartagena. The port 
of Cartagena will need to be dredged and reshaped to fit the 
new submarine. 

New critical asset introductions raise questions about the 
reliability of technical systems, but also about the reliability of 
the organizations involved. The concept of collective 
mindfulness, as coined by Weick et al. [1] and defined as “the 
collective capability to discern discriminatory detail about 
emerging issues and to act swiftly in response to these details” 
[2], may support asset-intensive organizations to recognise and 
manage organizational reliability [3] but empirical research on 
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the application of mindfulness in the context of asset 
management seems to be missing. The concept of collective 
mindfulness supports organizations’ ability to achieve reliable 
performance in dynamic, unstable environments [4].  

This study addresses this gap through an empirical 
exploration of collective mindfulness in critical asset 
introductions from a maintenance perspective. Based on the 
analysis of unexpected failures in former rolling stock 
introductions, the authors suspect that failures in critical asset 
introductions are not only caused by technical defects but often 
occur because the cognitive organizational infrastructure for 
reliable performance is underdeveloped. 

Figure 1. Introduction of critical assets positioned in the lifecycle of an asset. 

The introduction of new critical assets covers several stages 
from design, acquisition, build and commissioning (figure 1) to 
ensure that new critical assets are operated and maintained 
according to its requirements. Critical asset introductions aim 
for reliable performance but often operate in complex 
environments dealing with unexpected teething problems. This 
research contributes by providing insights into mindful 
practices of asset-intensive organizations seeking reliability in 
critical assets introductions using case study research. To the 
knowledge of the authors, the application of the concept of 
collective mindfulness to support reliable performance of new 
critical asset introductions has not been explored in previous 
research. The empirical unpacking of collective mindfulness in 
the context of these three critical asset introductions is the 
primary purpose of this paper which may supports 
organizations to achieve reliable performance despite the 
complexity involved. 

This paper is structured as follows. The theoretical 
background in section 2 introduces the concept of collective 
mindfulness. The research approach explains the methodology 
used, the reasoning behind the selected use cases and the data 
collection and analysis processes. Section 4 presents the results 
of this research and concludes with a discussion of the 
implications for theory and practice. Section 5 concludes this 
paper with the main conclusions and propositions for future 
research. 

2. Theoretical background on collective mindfulness for 
reliable performance 

Collective mindfulness is based on the concept of individual 
mindfulness as conceptualised by Weick et al. [4] in their 
research on High Reliability Organizations (HROs). Their 
definition of collective mindfulness builds on the work of 
Langer [5] who states that “mindfulness is a flexible state of 
mind in which we are actively engaged in the present, noticing 
new things and sensitive to context” [6]. The opposite of 
mindfulness is a state of mindlessness. Instead of proactively 
noticing new things, a state of mindlessness relies on 
distinctions drawn in the past and behaviour is predetermined 
by old habits, well-known rules, procedures and routines [6]. 
Simply stated, mindfulness involves the ability to detect 
important aspects of the context and take timely, appropriate 
action.  

Collective mindfulness is defined as “the collective 
capability to discern discriminatory detail about emerging 
issues and to act swiftly in response to these details” [2] based 
on work of Weick et al. [4] and Vogus and Sutcliffe [7]. An 
example of its application in the healthcare domain, as recently 
reported by Dierynck et al. [8], is the proposition that collective 
mindfulness may provide nursing teams with a cognitive 
infrastructure that facilitates the detection and adaptation of 
work processes in promoting occupational safety. 

Collective mindfulness consists of five interrelated 
processes which contribute to the capability to discover and 
manage unexpected events to increase reliability (figure 2): 
Preoccupation with failure, reluctance to simplify 
interpretations, sensitivity to operations, commitment to 
resilience, and deference to expertise [4, 7, 9]. 

Figure 2. Processes of collective mindfulness, adopted from Weick et al. [1]. 

A preoccupation with failure focuses the organization on 
translating failures and near-misses into opportunities for 
improvement [10]. Members of the organization regularly 
discuss potential threats which may affect reliability. Focusing 
on failures helps to avoid inattention that can result when 
employees believe success has become routine. Reluctance to 
simplify [11] refers to developing a current understanding of 
the context by frequently questioning (existing) assumptions 
and considering reliable alternatives. Problems are diagnosed 
from different perspectives and an ongoing discussion about 
what is being ignored and taken-for-granted is being held [4]. 
This increases the chance of noticing and reacting 
appropriately to small anomalies and errors and reduces the 
likelihood of more significant failures. Abstractions of the past 
are replaced with current awareness of details [12]. Sensitivity 
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to operations implies that some individuals in an organization 
have developed an integrated overall picture of current 
operations and are aware of what is really going on [1]. A 
commitment to resilience refers to a tendency to cope with 
dangers and problems as they arise and may co-exist next to 
anticipation, which mainly focuses on planning [1]. Deference 
to expertise [13] involves deferring to expertise rather than 
authority when making important decisions when reliability is 
at stake.  

Collective mindfulness is associated with cultures and 
structures that promote open discussion of errors and mistakes 
[14]. It increases organizations’ ability to achieve reliable 
performance in dynamic, unstable environments [4]. Its main 
focus is on promoting highly situated human cognition as the 
solution to individual and organizational reliability problems 
[15]. However, in organizations, the processes of perception 
are often separated from the processes of action. The concept 
of collective mindfulness may provide the cognitive 
infrastructure that enables simultaneous adaptive learning and 
reliable performance [1]. Collective mindfulness is often 
underdeveloped in organizations where people tend to focus on 
success rather than failure and efficiency rather than reliability 
[1].  

3. Research approach 

This section explains the research method and the data 
collection processes to investigate if and how reliability-
seeking organizations utilise the concept of collective 
mindfulness as an approach to increase the reliability of critical 
asset introductions. Case study research was adopted [16] using 
semi-structured interviews (interview protocol has been 
included in Appendix A) and document analysis. Case study 
research is described by Yin [16] as an empirical inquiry that 
investigates a contemporary phenomenon in a real-life context 
in which the boundaries between phenomenon and context are 
not always clearly evident and were multiple sources of 
evidence are used. Eisenhardt [17] found that a multiple case 
approach encourages researchers to study patterns common to 
cases and theory and emphasised the theory building properties 
of case studies. Yin acknowledges this approach but uses case 
studies mainly for theory testing [16]. This study adopts a 
multiple embedded case study design for exploring the 
applicability of collective mindfulness in reliability-seeking 
organizations dealing with complex environments from a 
maintenance perspective. Three cases were selected from 
aviation, manufacturing and railway transport, primarily based 
on the criteria of seeking high reliable performance and the 
accessibility of a ‘recent’ critical asset introduction project. The 
specific cases will be further introduced in section 4.1. 

Figure 3 provides an overview of the research approach in 
this study. The first phase included the primary data collection 
using semi-structured interviews and workshops based on the 
characteristics of the five processes of collective mindfulness. 
Participants, mostly project members, validated the 
transcriptions of the interviews and workshop results, and 
additional documentation was collected for a better 
understanding of the specific context of the asset introductions. 
In phase 2, the transcriptions and documentation were coded 

using open coding [18]. This resulted in 90 codes in 397 text 
fragments from interviews, workshops and documentation. The 
third phase in this research involved the assessment (focused 
coding) of the transcriptions and documentation using the five 
processes of collective mindfulness. This resulted in 121 items 
of in total 397 text fragments (30%) distributed over the five 
processes of collective mindfulness (CM).  This resulted in a 
profile for collective mindfulness for each case, which was 
discussed and validated by the participants in follow-up 
meetings. Based on the individual cases, a cross-case analysis 
[16] was performed in the fourth stage to identify patterns for 
enhancing collective mindfulness in critical asset introductions 
to support reliable performance.  

Figure 3. Research design based on Yin [16]. 

4. Results and discussion 

This section includes the case results of the research. The 
first subsection starts with a brief introduction of the cases 
followed by the case results. 

4.1 Case introductions 

Table 1 presents the three selected critical asset 
introductions for this study. The first case was in aviation, 
where a lack of reliability may immediately result in a loss of 
lives and thus can be considered as a high-risk environment. 
KLM Royal Dutch Airlines is the carrier airline of the 
Netherlands. KLM operates scheduled passenger and cargo 
services to 145 destinations. KLM Engineering & Maintenance 
is responsible for all maintenance services for the KLM fleet. 
Preparations started late 2012, and the first 787 Dreamliner was 
introduced in November 2015. As of 2018, ten aeroplanes are 
currently in service. The 787 was characterised by a high level 
of information technology, a so-called e-enabled aircraft. 

The second case was conducted in manufacturing, where a 
loss of production may have severe financial implications. Tata 
Steel is the second largest steel producer in Europe with a crude 
steel production capacity of over 12.1 Million Tons Per 
Annum. The manufacturing facilities in Europe comprise, 
among others, two integrated (blast furnace-based) steel-
making sites in IJmuiden, the Netherlands and Port Talbot, 
South Wales respectively. This case study concerns the 
introduction of the Finishing Line 32 (FL32) system in the 
steel-making site of IJmuiden late 2014. The FL32 system is a 
state-of-the-art production line for high-quality galvanised 
steel production. The FL32 provides for the inspection, 
removal of parts that do not meet the high-quality 
requirements, width and length cutting, laser welding, slitting, 
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double-sided oils, marking, rolling up and provides a binding 
tape of galvanized steel. 

The third case was in railway transport, where safety, but 
also the societal and political impact in case of unreliable 
performance is high. The Nederlandse Spoorwegen (NS) is the 
largest railway operator in the Netherlands, transporting over a 
million passengers each day. The total fleet consists of 
approximate 3.100 carriages. In the last three years, NS 
introduced three new train series in commercial operations. The 
Fast Light Innovative Regional Train (FLIRT) was produced 
by Stadler and introduced on the Dutch rail network by the NS, 
late 2016. The introduction was characterised by a short lead 
time of 2.5 years (compared to an average lead time of 6 years), 
acquisition of commercial off-the-shelf trains, the location of 
technical systems in the roof and the application of new 
(digital) technologies. In September 2017, the last FLIRT trains 
entered commercial operations. 

 
Critical asset 
introduction 

Industry Employees Environment 

Case 1: KLM 
Dreamliner 787 

Aviation 33.000 High-risk 

Case 2: Tata Steel 
Finishing Line 32 
IJmuiden 

Manufacturing 9.000 Medium-risk 

Case 3: NS Fast 
Light Innovative 
Regional Train  

Railway 
transport 

21.000 Medium-risk 

Table 1. Comparison of the selected critical asset introductions in various 
industries 

Although the industries are quite different, the case 
organizations share the same challenges of aiming for high 
reliable performance despite typical teething problems when 
introducing new critical assets in complex higher risk 
environments.  

4.2 Case results  

Based on the coded transcriptions, a profile for collective 
mindfulness (CM) was constructed for each introduction. The 
profile consists of the five processes of CM (preoccupation 
with failure, reluctance to simplify, sensitivity to operations, 
commitment to resilience and deference to expertise) and 
indicates to what extent these processes were grounded in the 
coded data. For the FL32 introduction, 32% of the text 
fragments (85) could be linked to one of the processes of CM. 
48% of the text fragments (60) of the Dreamliner introduction 
could be linked to CM, and 26% of the FLIRT introduction text 
fragments (252) were linked to CM. This implicates the 
recognition of CM in these three introductions. Figure 4 shows 
the ratio of the five processes of CM per case, lined up together 
to be able to compare the results. The CM profiles of the 
Dreamliner and the FLIRT introduction followed a similar 
pattern, focusing on both anticipation (preoccupation with 
failures, reluctance to simplify and sensitivity to operations) 
and resilience (commitment to resilience) while the FL32 had 
mainly a strong emphasis on anticipation and in particular on  

the process of preoccupation with failure. The short lead time 
of the FLIRT introduction (compared to the average lead time 
of rolling stock introductions) might explain the lower ratio of 
preoccupation with failure and the higher ratios of commitment 
to resilience and deference to expertise, compared to the other 
two cases. 

Figure 4. Cross-case analysis of collective mindfulness in critical asset 
introductions. 

The operationalization of each CM process from a 
maintenance perspective is summarized below based on the 
results of open and focused coding and illustrated by citations 
from the participants and may provide guidance for a more 
mindful approach to critical asset introductions.  

Early familiarization of new critical assets: To support the 
familiarization of new critical assets (and its failures), 
experience and knowledge of new assets need to be acquired in 
an early stage of the introduction. For example, involve 
mechanics and maintenance engineers in the production phase 
by the supplier (Dreamliner and FLIRT). In preparing for 
implementation, readiness reviews and various risk analysis 
sessions should be held with relevant stakeholders (FL32). (1. 
Preoccupation with failure). 

Integrated system approach: An integrated structured system 
approach (including spare parts, equipment, people and 
methods) is needed to be followed to identify and manage 
multiple perspectives to avoid technical and organizational 
simplifications during the introduction (FL32, Dreamliner and 
FLIRT). (2. Reluctance to simplify). 

Strong alignment between maintenance and operations: A 
strong alignment between maintenance and operations in the 
network chain of an introduction with local and foreign 
stakeholders is essential. Frequent monitoring and evaluation 
of the performance of a new introduction is critical. As one of 
the participants of the Dreamliner stated: “We do not consider 
ourselves as only a maintenance unit, we just dislike the idea 
of having empty aero planes queued up here while flights are 
cancelled” (Dreamliner, FLIRT). (3. Sensitivity to operations). 

Strategy for resilience: Although resilience is often 
economically framed, robustness checks, allowance for 
maintenance delays, redundant spare parts, and back-up of 
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qualified and skilled employees may enhance the ability to deal 
with unexpected events during the introduction. “The key 
question is: If you want to learn to deal with unexpected 
failures, you will need a strategy for these events to avoid 
unnecessary fire-fighting situations” (Dreamliner). (4. 
Commitment to resilience). 

Delegation of decision-making to experts in case of unexpected 
failures: The availability of knowledge in case of severe 
failures should be managed carefully and updated periodically. 
Responsibilities are delegated to designated (maintenance) 
experts (FL32, Dreamliner, FLIRT). Careful consideration 
should be given to the complexity of critical assets and the 
employment of dedicated teams to enhance responsiveness 
(FLIRT). (5. Deference to expertise). 

The results showed that the processes of collective 
mindfulness were recognized, but limited evidence was found 
of organizational mechanisms influencing these five processes 
to increase the capability to discover and manage unexpected 
events to increase reliability. Furthermore, it was found that in 
case of failures, it was critical to have accurate drawings and 
specifications for the right diagnosis and repair. However, 
effective use of information remained a challenge in all 
introductions but can be considered a powerful enabler for 
collective mindfulness. For example, the use of real-time 
monitoring and follow-up on failures with train drivers in the 
FLIRT case resulted in rich information for further diagnosis 
and repair in maintenance. All three cases showed that teething 
problems could not only be explained by technical errors. In 
many cases, it was the organizational system which caused 
unexpected events. This was also stated by the project manager 
in the FL32 evaluation as: “Teething problems always occur, 
but in many cases, the root cause is not technology, but a lack 
of understanding by operators and engineers”.  

5. Conclusions 

The results of this study showed that the processes of 
collective mindfulness were recognized, but limited evidence 
was found of organizational mechanisms influencing these 
processes to increase the capability to discover and manage 
unexpected events to increase reliability. This can be 
considered an opportunity to further increase reliability in 
complex asset introductions. Former research shows that 
traditional organizations often demonstrate little awareness of 
just what kind of (mindful) infrastructure is needed to support 
reliable performance [1]. By operationalizing the processes of 
collective mindfulness, the authors aimed to provide guidance 
for reliability-seeking organizations in starting to build a 
mindful infrastructure for complex asset introductions. 

Complex critical asset introductions require, besides 
technical reliable systems, a well-developed collective mind, 
involving multiple stakeholders for enabling organizational 
reliability to ensure reliable performance. This proposition also 
confirms former research by Weick and Roberts on flight decks 
[14]. Future research aims to identify the need for collective 
mindfulness in different stages of the introduction in order to 
build a sustainable infrastructure to support organizational 

reliability in critical asset introductions for those organizations 
who strive for high reliable performance despite an increasing 
complex environment. 
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