Using the narrative to understand the complexity of safety
Have the courage to look in the dark!
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1 Management Summary
Within a relatively short period, a petrochemical company faced three major incidents. None of
the incidents caused human suffering, but could in potential have been. All three incidents where
thoroughly investigated using the Tripod Beta methodology for the root causes and the lessons
learned. Based on rumors from the work floor, management remained not at ease.
The management of the company then asked me to facilitate a workshop with all managers and
supervisors related to the three incidents. Instead of a regular discussion, I organized an Anecdote
Collection (part of the Cynefin Framework) to provide insights in the ‘rumors’.
The anecdote collection differs from a regular workshop on the following areas; the main objective
is to collect as many anecdotes and stories as possible. A story is an event, not an opinion or
statement. The stories have to be real personal experiences, and are therefore not open to be
discussed by the other participants.
The second difference is the role of the facilitator. Normally, I would have facilitated the
workshop myself. But then it would be probable that I would influence the group based on my
perception of possible improvements. In the execution of an anecdote collection, to prevent any
steering or influencing by the facilitator, he (or she) only guards the ground rules. I invited two
external facilitators, with no experience in the petrochemical industry, tank storage, SHE or other
relevant experience to prevent them influencing the process. Therefore, the group was in the lead,
not the facilitators. After sharing stories and anecdotes, the participants are asked to index their
own stories.
After the anecdote collection I observed the following -positive- effects. First, because the
participants were ‘forced’ to listen, they became aware of the perceptions of others, the different
contexts they were working within, -during the same incident- and thus an understanding of each
other decisions grew (both the positive and negative decisions.) The second gain is a collection of
qualitative rich data (stories) in combination with quantitative data (filters and indexes on the
forms). This made it very easy to search for special stories that characterize the culture of the
organization and to investigate possible weak signals. The weak signals can be of specific interest
for management, because these weak signals might cause a shift within the organization. The third
observation was that management was surprised that certain stories (possible weak signals) were
alive in the organization. (e.g. “people were afraid to be blamed for certain decisions” and
“operators showed signs of complacency”). This approach provided new and usable insights for the
company.
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2 Introduction
The monk Buttho spent his life travelling from cloister to cloister. One dark, clouded night he
encountered an elderly man, who was obviously in despair, looking for something under the street
lantern. ‘What are you looking for?’ Buttho asked. ‘I am looking for my key, and I desperately
need it now’, the man answered, ‘or my wife will be mad as hell. She is a devil’. Buttho was a
gentle person and helped him searching. After a while Buttho asked: ‘are you sure you lost the
keys here?’ ‘No’, the man answered ‘I know for sure I didn’t lose them here. But it was the only
place where there is any light, so I thought it best to look here because it made no sense to look in
the dark’.
3 The Cynefin Framework
The Cynefin framework is a model used to describe knowledge, problems and situations to guide
managers, safety experts and researchers in finding explanations and/or solutions in certain
situations. (Snowden D. 2002) (Snowden & Boon, A Leader’s Framework for decision making,
November 2007) (Snowden & Kurtz, The new dynamics of strategy: sense making in a complex
and complicated world, 2003). The Cynefin framework draws on research from complexity
theory, narrative and knowledge management. In the relation between man, experience and
context, Cynefin guides into finding new approaches to communication, decision-making, policy
making and knowledge management in complex social environments. Based on (Stacy, 2001).
Snowden states knowledge to be paradoxically both a thing and a flow. This view is an important
driver of the concepts behind the framework.
,

The framework is based on three concepts; the assumption of order, the assumption of rational
choice and the assumption of intentional capability. Cynefin proposes relaxing the assumption of
order. In management, relaxing assumptions of order means recognizing that not all effective
solutions are efficient solutions. Quarrero, 1999).
The Cynefin framework is not about “objective” reality but about perception and understanding;
it helps us to think about the ways in which different people might perceive the same situation
(Macy, 1998). As human, we constantly flex our identities both individually and collectively.
Individually, we can be parent, sibling, spouse or child and will behave differently depending on
the context. Collectively, we might, for example be part of a dissenting community, but in the face
of a common threat we might assume the identity of the wider group.In management, there is
much to be gained by understanding that entrained patterns determine reactions.
Relaxing the assumption of intentional capability means that having the capability does not always
imply the intention to use that capability. Therefore actions from competitors, populations, nation
states, communities, or whatever collective identity is under consideration are the result of
intentional behavior. We accept that we do things by accident, but assume that others do things
deliberately.

It means asking not, “What did they have in mind when they did that?” bitt, “What does it mean that
this happened?7ohn F Kennedy was presented with such a dilemma when he received two letters in
rapid succession from the Soviets during the cuban missile crisis, one conciliatoy and one hard-line.
It turned out that both letters were ofdifferent actors Khruschev and the Politburo, respectively).
To Kennedy, receipt ofthe two letters plunged him into chaotic space, where he could conceive of no
sensible intention to send such contradictory letters—to confuse, perhaps, or to delay while the missiles
were being prepared. It was only after scrutiny hy linguists that the Kennedy administration was able
to understand that the intentions behind the two letters camefrom thjfrrent sources. This moved his

understanding into complex space where he could respond. It is only possible to consider alternative
explanationsfor actions when one relaxes the assumption that all actions are deliberate.
in management, the issue of assumptions about intentions can have great effects. For example, one
may assume that the rejection of a new initiative by employees is intentional, when in fact it is an
accident of emergent patterns of interaction. Treating the rejection as intentional may create
exactly the reaction that the managers wished to avoid in the first place.
These assumptions are not new, the difference between order and un-order (and their interaction)
frequently described. (Landa, 1997) The chaotic complex distinction has been much debated in
recent years if and how the relation exists. (Horgan, 1997) The distinction between known and
knowable is also widely described. (Courtney, 2001)
—

In applying these assumptions of relaxation, the Cynefin framework can be used for
contextualization, where narrative methods are used to explore the rich context that allows
patterns of experience rather than opinion or belief to emerge. One of these applications is the
anecdote collection.

UNORDERED

COMPLEX
probe
sense
respond

-

COMPLICATED
1 DISORDER

CHAOTh’
sense
respond

if

.V

sense
analyze
respond

sense
categorize
respond
SIMPLE
ORDERED

Figure 1 cynefin framework
The framework essentially helps us understand two components of the world we live in: a world
of order, where cause and effect are related and outcomes are predictable and repeatable; and a
world of ‘un-order’ where cause and effect are present, but not immediately discernable, nor
predictable. The framework then further distinguishes between the types of order Simple and
Complicated and un-order Complex and Chaotic. In addition to the Simple, Complicated,
Complex and Chaotic domains, the framework unpacks a fifth domain, known as ‘disorder’, when
we face issues that escape understanding, and that we cannot place within one of the four main
domains without breaking it up into smaller discrete parts.
—

—

—

In contrast to categorization frameworks, where four quadrants are represented in a 2x2 model,
(and the preferable quadrant is the upper right), the Cynefin framework is a sense making
framework, therefore none of the domains is more desirable than the other domains, there are no
implied value axes.
3.1 The Domains
In the simple domain, systems are characterized by an easy-to-understand relationship between
causes and effects of any given actor behaviour. Since everybody is able to discern the nature of this
relationship, this is the domain of the known knowns.
In Complicated domain the relationship between causes and effects is not immediately discernible.
Experts are able to make sense of complicated systems by using models to represent the forces at
play. Different models and tools can be applied to the same system and in fact several models can
compete in terms of, among other things: richness of the representation, ability to accurately
predict future behaviors and range of applicability. The quality of an expert dealing with a
complicated issue can be summarized in their ability to select the optimal model to use. This is the
domain of the known unknowm.
Simple and Complicated domains are both Ordered, meaning that actors (so called agents) within
these systems are constrained by the systems. Ordered systems are deterministic and can be
reduced to a set of rules.
In the Complex domain, it is not possible to identify in advance the relationship between causes and
effects. This leads to unpredictable behavior by the agents which cannot be modeled or forecasted.
However it is possible to observe patterns emerging out of the of systems and agents. This is the
domain of the unknown unknowns.
The Chaotic domain is characterized by the absence of relationship between cause and effect.
Agents are not constrained by the system and their behavior can be defined as turbulent. This is
the domain of the unknowables.
Complex and Chaotic domains are both Unordered.
The Cynefin framework provides insights how people make decisions. All too often, people rely
on approaches that work well in one set of circumstances, but fall short in other. Why do these
approaches fail, even when logic indicates they should prevail?
The answer lies in a fundamental assumption of organizational theory and practice: that a certain
level of predictability and order exists in the world. This assumption, grounded in the Newtonian
science that underlies scientific management, encourages simplifications that are useful in ordered
circumstances. These approaches are described in the simple and complicated domain.
Circumstances change, however, and as they become more complex, the simplifications can fail.
Making the right decisions is not a one-size-fits-all proposition.
The Cynefin framework allows people to see things from new viewpoints, assimilate complex
concepts, and address real-world problems and opportunities and break out of old ways of
thinking.
Since the complex domain is much more prevalent in the business world than most managers
realize—and requires different, often counterintuitive, responses—we concentrate particularly on
that context.

Each of the domains in the framework requires a distinctively different operating modality. in
essence, the way a leader is to manage a problem in the Simple or Complicated domain is to find
the right solutions based on the facts of the situation, an approach most of us are familiar with.
Traditional management techniques that have been developed to deal with Ordered domains are,
starting with Scientific Management (Taylor, Drucker) and later Business Process Reengineering
(Hammer) and Systems Thinking (Senge). On the other hand, in Complex and Chaotic situations,
there is no immediately apparent solution and the most appropriate action is to sense the emerging
dynamics of a situation and employ pattern-based management. Because the relationship between
cause and effect in this domain can only be determined in hindsight, it is the role of the manager to
set boundaries, promote correct behavior, address incorrect behavior and let the group develop
their own equilibrium.
A group of West Point graduates were asked to manage the playtime ofa kindergarten as afinal year
assignment. The cruel thing is that they were given time to prepare. They planned; they rationally
identified objectives; they determined backup and response plans. They then tried to order” children’s
play based on rational design principles, and, in consequence, achieved chaos. They then observed
what teachers do. Experienced teachers allow a degree offreedom at the start ofthe session, then
intervene to stabilize desirable patterns and destabilize undesirable ones; and, when they are very
clever, they seed the space so that the patterns they want are more likely to emerge. (Stewart, 2001)
3.2 How do problems in the complex domain look like?
A Complex system has the following characteristics:
• It involves large numbers of intertwined and interdependent elements
• It is very sensitive to small changes, which can produce disproportionately major consequences
• Solutions cannot be imposed; rather, they arise from the circumstances. This is frequently
referred to as emergence
• The system can adapt itself according to its history or feedback
• Though relationship between causes and effects can appear evident in retrospect, hindsight
does not lead to foresight because the external conditions and the system itself constantly
change
• Unexpected and undesired consequences arise from well-intentioned practices.
The tools which are very useful to e.g. investigate in the simple and complicated domain (like
procedures, investigations interviews, survey’s, and experts) will be not useful in the complex
domain. The most important reason comes from the complexity theory that observations /
observers in a complex situation will influence / interfere the situation.
3.3 How to dive into the complex domain?
One of the tools to investigate / research the issues in the complex domain is by applying an
Anecdote Collection An anecdote collection (also known as the anecdote circle or story
collection) is a gathering whose purpose is to generate and collect anecdotes and stories about some
issue or topic. The anecdotes gathered will be used later in an analysis to select illustrative and
usable stories (sense making). In some instances they may be placed in a narrative database for
sense-making and as a knowledge repository.
An anecdote is a naturally occurring story, as found in the ‘wild of conversational discourse.
Anecdotes are usually short personal experience about a single incident or situation. Contrast this
with a purposeful story, which is long and complex as well as deliberately constructed and told

(usually many times). Stories are often the answer to direct questions and represent the viewpoint
of the story teller as he thinks it should be.
In an anecdote collection, one is not after the purposeful stories but anecdotes, which are more
unguarded and truthful. For sense.making and knowledge sharing anecdotes are very insightful.
They can answer many questions that direct questioning cannot. From nature, telling stories
allows people to disclose sensitive information without attribution or blame, because the inherent
distance between reality and narration provides safety for truth-telling. This form of narrative is
also used in daily life to exchange experiences and (tacit.) knowledge between e.g. colleagues. The
stories that people share with each other are the filters through which they make their decisions.
After the anecdote collection, the participants are asked to add a layer of meaning to the qualitative
rich data (the anecdotes) by self indexing their own stories. This self indexing adds quantitative data
to each anecdote. These results can be used as a filter or selection tool to find interesting stories.
Example: after a participant shares a vivid story about a success with her department, she will
(probably) index this story with a high score on ‘positive’ and ‘teamwork’. When searching
the database for positive stories and teamwork, this story must then appear.
In a traditional workshop, the facilitator will guide a group through a workshop. He will be
prepared to lead them via a number of ‘checkpoints’ to the final conclusion. Because of this
objective and subsequent expectations, the participants will follow the facilitator on his road. The
group will often expect a high profile person who will fill the silences. But because of this role and
preparation, the participants will only answer his (often direct) questions and provide their
opinions. But answers and opinions are not the same as personal experiences and tacit knowledge.
To invite participants to share their own personal experiences, the facilitator has to be low profile,
and only guide them using the ground rules
Because the anecdotes are shared without steering by the researcher, the objective of the anecdote
collection is to help the researcher to reveal values and believes shared by the participants. These
insights are not only useful for the researcher, provides direct understanding and awareness for the
participants.
The anecdotes can provide insights to management in the following ways: First, the stories with
the same results from the self indexing represent a shared belief. Secondly, the extremes from the
self indexing could point to stories that may have an impact in the future. These stories are
emerging from the context and might become trends. These are also called weak signals and can be
alert management and participants in an early stage.
3.4 What are the pitfalls ofdiving in the complex domain?
“Knowledge is not only a thing or a system, it also is an active process of relating” (Stacy, 2001)
When staring to uncover hidden knowledge you will also start a process of awareness with the
participants. Therefore you shouldn’t start an anecdote collection if you are not serious about the
change. Once the process is started, the change already has begun.
During the anecdote collection, dominating participants, well rehearsed stories, no stories at all,
might affect the outcome. The facilitator has to be prepared for such pitfalls.

4 Research
The company where the fieldwork was executed, located in the Netherlands, is providing services
in the petrochemical industry. The company is growing in size, number of products and number
of employees. Projects have been executed to continuously work on improving the organization
on the areas of Process optimization, Safety Awareness and Environmental compliance.
The company’s facilities are now almost half a century old and new infrastructure was added over
the years. The staff is facing a complex production environment with different types of equipments
and designs. Operators are therefore often faced with surprises or unclear situations. Within a
timeframe of 6 months, the company was faced with three serious incidents. Luckily, there was no
personal harm, but it caused major impact on the infrastructure and operations. All incidents have
been investigated in a Tripod Beta investigation, where the root causes were identified. Actions
have been taken to prevent similar accidents in the future.
Although the incidents were investigated and direct actions were taken, management received
signals from the organization that employees were becoming less reactive in safety awareness. This
triggered the management of the company to request a research into the background of this shift in
culture. Main questions were: is there hidden knowledge left and are there weak signals that might
influence the safety culture.
At first sight, evaluating three incidents, distilling lessons learned and investigating the safety
culture could be straight forward and not too difficult. But during the research my awareness grew
that I couldn’t use the common tools to find the solution (under the street lantern) because of the
risks that I would only find what I would pay attention to! To really dive into the challenges, I, as
the researcher had to let go of my beliefs, assumptions and expectations (and start looking in the
dark).
4.1

How to prepare an Anecdote collection?

Step 1: Listening via anecdotes and stories (Sense making)
• Bring together persons involved or related to the matter (story groups), between 4 and 12
persons.
• The facilitator becomes the follower, not the leader of the session.
• Invite the people to share their story, preferably their extremes (ditting) by asking elicitation
questions.
• Collect the stories they share among each other.
o Stories are events, not opinions, statements etc.
o Personal real experiences, not what they believe they should be saying.
o Prevent the influence of the facilitator.
• Let the participants index their own stories and thereby adding layers of meaning (also known
as filters).
Step 2: Emerging practices (pattern recognition)
• Analyze the indexes for trends and signals that might indicate future changes in the balance,
based on the self indexing (these are also known as weak signals).
• Retrieve the relevant stories.
• Share these stories with management and participants.
Step 3: Policies and interventions (influencing via storytelling)
• Based on the stories management can choose to
o Use the wanted / positive stories to promote wanted behavior;
a Use the unwanted / negative stories to set boundaries for unwanted behavior;

o Management can use the stories to talk the language of the work floor.
The harvesting of stories and the quantification of the stories will help management to gain
insight in the complexity of safety without the need for a safety expert to filter and translate
these stories.
By using a statement or question, also known as the elicitation question, the participants are
invited to share their stories. Often, the first question is enough to start the process. The others
questions are developed as backup. The elicitation questions are designed to invite the participants
to look for real life personal experiences and to dive into the context and for opinions, feelings,
emotions or explanations.
The objective of the first question is also to have the participants think back to the moment subject
under research happened (in this example the incidents). This type of questions is different from
the normal survey or interview questions. We do not ask participants to formulate their own
feelings, emotions or ideas directly. Nor do we ask for opinions.
After the stories are shared, the participants are asked to self index their story, using a form. The
self indexing has multiple advantages:
• First, the self indexing adds a layer of meaning to the stories
• Secondly, because the indexing is done by the participant, and not in hindsight by a researcher,
it reflects the perception & viewpoint of the storyteller at that moment and
• Thirdly, the indexes provide an additional way to look into the data (stories).
The form contains a set of open and closed questions. The open questions provide an opportunity
to add context to the story (in e.g. a title). The closed questions are related to classifications, and
therefore relate to a score or number. This score can later be used in the quantitative analysis as a
filter or index to select stories with the same characteristics. These questions are also known as
indexes or filters (The indexing relates to grouping of anecdotes, the filtering to select specific
anecdotes.) Although I use both indexing and filters throughout this thesis, they are the same.
The form has to be developed and tailored for each research depending on the subject.
1. The first question on the form is how the story teller wants to name his own story. First, the
title is a kind of mini summary of the story and secondly this summary is defined by the
owner of the story, not by a researcher
2. The second question is related to the usage of the story. Using this question, people can
indicate that their story can be used, used after approval (via SKIS) or never used. In the latter
case only the form will be used and the transcription removed
3. The third question is related to the perspective from which the story was told by the
storyteller (management, employee, customer, third party contractor or other)
4. The second part of the form is related to filters/indexes.
The elicitation questions & filters (also known as indexes) have been developed using an iterative
process. In the iteration, the elicitation questions, the form and it filters are tested and corrected.
For the selection of the participants, it is important that they are all familiar or related to the
subject being researched. The smallest group is to he no less than 5, and a sub group can be at most
12 persons.

4.2 Execution
Each group has a facilitator (not being a discussion facilitator). It is advisable that these are external
facilitators without knowledge of the company, or the subject thus reducing the possibility for the
facilitators to influence the process. It is the role of the facilitators to take care that the ground
rules were followed. All stories are to be recorded.
After each story, the facilitator writes down the start time, one or two keywords and the name of
the storytellers. At the end of the story collection, each participant receives a set of post-its of the
stories he or she has told. He also receives the form as described in previous paragraph to index his
story.
The fieldwork was conducted in the form of two story groups, of six respondents each. The groups
were conducted simultaneously in adjacent rooms.
Two external consultants facilitated the anecdote collection. These consultants had no experience
in the company, the petrochemical industry or safety.
All stnries have been recorded, and afterwards the participants used the self indexing form. The
first group produced 31 forms after 57 minutes story sharing; the second group produced 45 forms
after 74 minutes. In total, 76 stories are identified and 65 forms are returned.
Research done by Ferro (Stienstra & van der Noon, September 2008) indicates an average
production of 28-46 stories per group. (Each with 5 participants during 75 minutes). Therefore I
conclude that the harvest is normal for this type of sessions.
The most contributing participant told 14 stories, the least participating 1 story’. The average was 6
stories per participant. The recorded stories were transcribed by an external secretary and the
forms were transferred into Excel.
The execution of the anecdote collection took 2 hours; 20 minutes of explanation, 75 minutes of
storytelling (including seating and logistics of two groups) and 25 minutes of filling out the forms.
4.3 Outcome ofthefield research
Based on the anecdotes that were shared and the analysis of the forms the following conclusions
were made on what factors have a significant impact on the safety culture of the organization:
• At times of stress, the organization shows a very high trustworthiness between all
employees.
• There is a enormous reservoir of knowledge, experience and drive to solve problems.
At the same time:
• Managers were afraid of losing their job because of the number of incidents.
• Operators were not able to recognize dangerous situations and act accordingly.
• Being faced with quite some incidents, critical staff reacting giggly or numbed when faced
with stressful situations.
• A fundamental knowledge gap between operators and management.
• In times of stress there was too much reliance on external parties.

5 Conclusion of the execution of the fieldwork
Did the anecdote collection work? Yes. First, the workshop produced a collection of 76 anecdotes.
Secondly, the participants expressed to me and the group they experienced the approach refreshing
and therefore very useful and insightful.
Did the role of the facilitator, not as leader but as a guide, work? Yes, although the facilitators
experienced excitement when the group fell silent. The facilitators felt the urge to fill the silences
(which they didn’t), after the silence the best anecdotes were shared.
What were the effects within the company? First and best compliment I received was from the
managing director, who publicly stated that although he was in charge of all three incidents and
therefore he thought he knew all the details and variations, he expressed to the group he became
aware of other decisions, problems and their context during this anecdote collection.
Secondly, the analysis showed areas for improvement on organization, procedures, communication
and culture. These findings need to be translated into actions.
Thirdly, the detailed analysis showed weak signals that need the attention of management. These
include signals about internal, a sense of complacency at some moments, the feeling of limited
involvement of operations, mistrust of external parties and a feeling of don’t follow up on
agreements by management. These are not facts, hut perceptions of multiple employees. If these
weak signals are not addressed they can become part of the common knowledge of the
organization.
Management can analyze “how do we get more stories likes these told” and “how do we get less
like this” to address these weak signals. There are positive weak signals that management can
reinforce the positive energy from the incidents and the cohesion and teamwork between all
departments.
To summarize: an anecdote collection is a very useful tool to investigate ‘in the dark’ instead of
only looking under the street lantern,
6 Next steps
How can Cynefin be applied in the domain of Safety in the future? Cynefin has been applied
internationally on Safety, e.g. Mining Industry Deloitte, 2009) and Electric Utility Company
Wong & Sardone, October 2010).
6.1 Mining Industry
The Cynefin model has been applied in the mining industry to provide new insights in the
complex problems of safety.
Best practice have used programmes such as behaviour.based safety to produce significant
improvements. However, it seems that improvements have plateaned and that nra’ insight is required
for the next breakthrough (Deloine, 2009,).

Based on an anecdote collection these issues where identified:
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Figure 2 Emergent Themes in the Mining !ndustiy

The next figure shows the safety interventions that were executed within the company prior to the
investigation:
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Figure 3 Safety Interventions in the Mining Industry

7f one takes a look at the interventions and solutions currently being employed within the safety
environment, compared to the emergent themes; a bias emerges within the ordered domains”
To enable a dialogue between management and employees, archetypes were constructed:

Figure 4 Example Archetype in the Mining Industry
The program resulted in the creation of ‘church leaders’
‘Their care ofpeople is driven by their beliefin the importance ofpeople and it appears this has
created a ‘tipping point’ that helped to change the culture on the mine. This is not an approach that
was designed by experts, but allowed to emerge through experimentation by management”

6.2 Electric Utility Company
The Electric Utility Company used the Cynefin Framework to map the safety issues in the
different domains of the Cynefin model.
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Figure 5 Safety Issues in an Electric Utility Company

Simple

Based on the domain, suggestions for improvements are made:
(wAs the authors discovered, the two most recurrent safety issues that emergedfrom the analysis (safety
support and safety rules) seem to be a direct consequence ofthe organization’s strong willingness to
reduce safety incidents by introducing more rules to increase compliance..” “Safe-fail
experimentations (for safety support) and consensual expertise (for safety rules) have been suggested as
ways to eliminate ambiguous, confusing andfrustrating work situations that lead to unsafe
practices.” fli/ong & Sardone, October 2010)

6.3 Cynefin in the Netherlands
In the Netherlands, Cynefin has been applied in a number of researches, mostly for the
government. Currently, a Story Collection in the area of Patient Safety is executed in a Dutch
hospital.
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