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A Model for Evidence-
Based Learning through 

Lesson-Learning Systems:
Examples from the Oil and Gas Sector

ABSTRACT

A model for evidence-based learning is presented, consisting of a series of steps: observation, insight, 
learning, action assignment, validation, and change. This model is applied at a number of different scales 
within the oil sector. Firstly, team learning uses After Action Reviews to learn within project teams. 
Discussions take place within the team, and any changes are to team processes. A more complex form 
of learning is learning from one project to another, using facilitated lessons-identification meetings. 
Lessons are collected, actions are assigned, and changes made to organizational processes. Finally, 
in analyses of major incidents, an investigation team is tasked with collecting observations, insights, 
learnings, and even recommendations for action. The same workflow and the same development process 
can be seen for lessons, but the degree of rigor and the attention to governance varies.

INTRODUCTION

The subject of lessons-learning is a topic of great 
interest to all oil and gas companies; the small 
independents, the national oil companies, the large 
drilling, construction and engineering contractors, 
and the well-known super-major companies such 
as Exxon-Mobil, Shell, Conoco, BP. Oil and gas 
exploration and production is a business that re-
quires huge investment, technological innovation, 

and extremely complex project management. It 
is often carried out in hostile parts of the world 
such as the polar regions, deserts, and in the deep 
oceans. The companies involved cannot afford to 
make any mistakes, let alone repeat mistakes, and 
must constantly seek to learn from their experi-
ences, both successful and unsuccessful. Where 
mistakes lead to harm to individuals or the en-
vironment, the public scrutiny of these mistakes 
can be intensive.

Nicholas John Milton
Knoco Ltd, UK
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This chapter looks at some of these approaches 
to lessons-learning at various different scales 
within the sector; from the scale of a small team 
learning about their own performance and ap-
plying their own lessons, through the scale of 
projects learning from the lessons and experi-
ences of other projects, to the largest scale; that 
of an entire organization seeking to learn from a 
major incident. In each case, lessons are identified 
through discussion and investigation, and pass 
through a series of stages, from context to obser-
vation to insight to lesson. If the lesson is to be 
truly learned (in other words, embedded into new 
ways of working), then there are further stages. 
The lesson must be documented and validated, it 
must lead to assigned actions, those actions must 
be disseminated to the correct people through 
a lessons management system, the appropriate 
actions must be taken, and the lessons closed. 
Then, if the organization wishes to ensure that 
this learning happens sooner and is managed an 
effective way, the whole process must be moni-
tored, tracked and reported on.

The objective of this chapter is to show this “les-
son lifecycle” as it is applied at a number of scales 
within the oil sector. The material for this chapter 
was gathered, and the models developed, during 
the author’s involvement in lesson-learning in the 
oil sector and many other industrial sectors, first 
as an oil-company employee with accountability 
for lesson learning and knowledge management 
(1992-1999) and more recently as a Knowledge 
Management consultant.

BACKGROUND

The oil and gas business is a global, highly competi-
tive, and knowledge-intensive business with high 
level of scrutiny of performance. This scrutiny is 
brought to bear upon economic performance in 
terms of the cost of projects, time performance in 
terms of the delivery of projects, and safety and 
environmental performance in terms of injuries, fa-

talities, oil spills and other environmental damage. 
Knowledge Management and lesson-learning have 
been for many years topics of great interest for the 
oil and gas companies and their major contractors. 
The oil and gas industry is consistently recognized 
in the global MAKE (Most Admired Knowledge 
Enterprise) awards, as published on the KNOW 
network website (The KNOW network, 2014) 
including major international oil companies such 
as ConocoPhillips and Royal Dutch Shell, national 
oil companies such as EcoPetrol and Petrobras, 
and service companies such as Schlumberger.

There are at least five reasons why knowledge 
management and lesson-learning are important 
in this sector. Firstly, the oil business is a global 
business, and the elements of the business tend 
to be the same wherever you go. An oil platform 
on the Northwest shelf of Australia is not that 
different from an oil platform in the North Sea, 
and a refinery in Singapore is not that different 
from a refinery in Texas. The tasks that a service 
company will perform are the same, regardless of 
the client and the country. The challenges that the 
business faces are therefore common challenges, 
and solutions and lessons need to be shared and 
applied around the globe.

Secondly, the oil business is a highly competi-
tive business. There is no true differentiation in 
product - the tank of gasoline that you buy from 
Texaco is essentially no different from the tank of 
petrol that you buy from Exxon, so the companies 
are not competing on product quality. They are 
not really competing on technology either. Drill-
ing rigs are leased from contractors, refineries 
are much the same the world over, and so are gas 
stations. Instead the competition is all about the 
application of technology, the use of knowledge, 
and the efficiency of operations.

Thirdly, there is a very strong performance 
drive, and clear metrics. A project engineer or a 
driller on a drilling rig knows when they have done 
a good job, because the results are measurable. 
The company can measure how many feet they 
drilled that day, how many barrels they produced 
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that month, or (for a service company) how long 
it took to solve a client problem. If another part of 
the organization did it better and faster, then there 
is a real incentive to learn from that performance, 
and transfer it to others.

Fourthly, the sums of money involved are im-
mense. Drilling an offshore well can easily cost 
US $100 million. Designing, building and install-
ing an offshore platform, or an offshore subsea 
production facility, will have a budget measured 
in billions. Time also is money; leasing an off-
shore drilling rig may cost over $500,000 per day 
(Riglogix, 2104). Leasing an installation vessel 
such as a heavy lift barge may cost even more 
than this. In both cases, the loss of a day through 
an unlearned lesson costs considerable money.

Finally, the oil and gas industry is under huge 
external scrutiny; not so much in terms of time 
and money, but certainly when it comes to safety, 
environmental performance and social respon-
sibility. A major oil spill, or an explosion on a 
platform or in a refinery, is a very public disaster, 
played out in the media and through the agency 
of public enquiries.

Effective lesson learning is vital to address 
these issues, and the majority of oil and gas op-
erators and contractors have implemented lesson 
learning systems.

SOME KEY TERMS

For the purposes of this chapter, we will be ap-
plying the following definitions:

A “Lesson Learned”, is a change in personal 
or operational behavior, as a result of learning 
from experience (Milton, 2010, page 16).Ideally 
this will be a permanent, institutionalized change, 
but lessons learned can also be unlearned, so there 
is no guarantee that this change is permanent. 
Note that the lesson has not been learned until 
the change has been made.

A “Lesson Identified” is a statement or rec-
ommendation, based on experience (positive or 

negative), from which others can learn in order 
to improve their performance on a specific task 
or objective (Milton, 2010, page 17). This defini-
tion separates lessons which have been identified, 
from lessons that have been learned (i.e. where 
changes have been made). Many organizations 
use the term “lessons learned” for lessons which 
have been identified but not yet “learned”, hence 
the need for these two separate definitions.

A “lessons learned system” is a systematic 
process, with supporting technologies, roles and 
governance, within an organization, by which 
lessons are identified, and the learning embedded.

LESSON LEARNING AS A PROCESS

The Steps Involved in 
Learning a Lesson

As noted earlier, identifying a lesson is not the same 
as learning a lesson, and there is a workflow, or a 
series of steps, that needs to be in place for a lesson 
to become “learned”. In this chapter 9 generic steps 
in learning a lesson are presented, through which a 
lesson will pass through a number of intermediate 
states. There is also an additional process which 
needs to be applied to lesson learning, which is 
the overview process of monitoring, reviewing 
and reporting on the activity and efficiency of 
lesson learning. The steps are shown in Table 1, 
and described below. Please note, not all of these 
steps occur in the same order. The relative order 
of identification of the actions, documentation of 
the lesson and validation of the lesson may vary, 
as described in the different sections below.

The basis for this table is a combination of:

1.  The progression documented in military 
sources whereby a lesson passes through 
three stages, referred to by the US and 
Australian military as “Observations, 
Insights and Lessons” (CALL 2009, page 
4);
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2.  The recognition of the need for lessons to 
lead to action (Milton, 2010);

3.  The validation and management sequences 
used within the Shell PWR system and BPs 
LINK, as described below;

4.  The sequence of steps in the NATO lessons 
learned handbook (NATO 2011); and

5.  The sequence of activity during major 
Incident review (Milton 2010, chapter 13).

Observations and Insights are defined as fol-
lows (CALL 2009, page 4).

• Observations describe the conditions ex-
perienced by military forces during war or 
training. Example: “The daily average tem-
perature in Iraq country was 110 degrees, 
and it had a negative effect on troops and 
equipment.”

• Insights describe the issues that arose while 
conducting military operations or training. 
Example: “Due to the extreme heat expe-
rienced in Iraq, the (insert piece of equip-
ment) failed to operate properly.”

• Lessons provide potential solutions to the 
problems experienced under set military 
conditions (for example, extreme heat). 

Example: “By doing ... X, ... our equip-
ment continued to work despite the ex-
treme heat.”

• Observations, insights, and lessons are not 
lessons learned because they have not been 
validated by the Army’s assigned propo-
nents, and there is no assurance that an ac-
tual change in behavior will occur.

An example of this progression from the oil 
sector is shown below.

The steps and stages within the lessons lifecycle 
are as follows.

Step One: Review of activity. The initial step 
in the lesson learned process is to review 
and restate the purpose and context of the 
activity being reviewed. Each lesson is 
learned in a specific context, and needs to 
be viewed in that context. For example the 
lessons learned from a project operating in 
a remote third-world location, where supply 
of spares and material is highly challenging, 
may learn different lessons from those in a 
project based in the commercial US. This 
activity review will look at context, objec-
tives, and outcomes.

Table 1. Main steps in the lesson learning process, or lesson lifecycle 

Step Task Output

1 Review of activity Context

2 Identification of learning points Observation

3 Analysis of learning point Root cause/insight

4 Generalization and creation of learning advice Lesson identified

5 Identification of action Assigned action

6 Lesson documentation Documented lesson/action

7 Lesson/action validation Validated lesson/action

8 Lesson management Distributed/notified lesson/action

9 Take action Change

10 Lesson closure Completed lesson

X Monitor, review, report Report on lesson learning activity
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Step Two: Identification of learning points. By 
comparing outcomes against objectives and 
expectations, this step allows a number of 
learning points to be identified. The outputs 
of this step, as shown in Table 1, are obser-
vations that something has been unusually 
successful, or unexpectedly unsuccessful, 
and that a lesson needs to be identified.

Step Three: Analysis of learning points. This takes 
the form of root cause analysis, seeking to 
find the root cause which created the result 
identified as an observation. There may of 
course be more than one root cause. Once 
the root cause is been identified, these are 
the “insights” referred to in Table 1.

Step Four: Generalization and creation of learn-
ing advice. Once the root causes have been 
identified and the insights generated, the next 
stage is to discuss how the same operation 
or project, or future operations and projects, 
may avoid the root causes that caused cost or 
delay, or reproduce the root causes that led 
to success. The discussion leads to deriva-
tion of a lesson, which should be phrased in 
the form of advice or recommendations for 
the future. At this stage we have a “lesson 
identified”.

Step Five: Identification of action. Once the lesson 
has been identified, the next question to ad-
dress is how the learning may be embedded 
within the processes, procedures, standards, 
and structures of the organization. In order 
for embedding to take place, somebody 
has to take an action, and an action must be 
identified and assigned.

Step Six: Lesson documentation. The lesson may 
be documented after the action has been 
discussed, or the lesson may be documented 
after step four, when it is still a “lesson iden-
tified”. In some cases, when the lessons are 
submitted by individuals, they document the 
lessons step by step, as they go through the 

thought process. In other cases, as discussed 
below, the lesson is first discussed and then 
later documented based on notes or records 
from the discussion.

Step Seven: Lesson/action validation. Most les-
son learning systems contain at least one 
validation step, where one or more people 
with authority examine the documented 
lesson and the assigned actions, to make 
sure that the lesson is valid and truly merits 
action and change, and that the proposed 
action is appropriate. Some regimes include 
a risk analysis, or a management of change 
analysis, on the actions proposed

Step Eight: Lesson management. In many ways 
you can describe all of the steps listed here 
as “lesson management”, but in most of 
the organizations in the oil and gas sector, 
a lessons management technology system 
(sometimes known as a lessons database) is 
brought in to ensure that lessons are “man-
aged” by being routed to the people who 
most need to see them. The Shell “Practices 
Worth Replicating” system and the BP LINK 
systems are described below.

Step Nine: Take action. The action identified 
above, if valid, needs to be taken, and the 
change made. This is the most crucial step 
within the lesson learning system, because 
without change, no learning will have oc-
curred.

Step Ten: Lesson closure. Once the changes be-
ing made, the lessons can be completed, or 
closed. The lifecycle of that particular lesson 
is over, and it can be archived or deleted.

Step X (Background Activity): Monitor, review 
and report. This is labeled as Step X as it is 
not part of the linear development in learn-
ing, but provides an overview of the whole 
process. Where lesson-learning is valuable 
to performance, it needs to be monitored, 
reviewed and reported on. Individuals need 
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to understand that lessons are being carried 
forward into action, and the organization 
needs to understand that the processes and 
procedures are being continuously improved 
based on learning from experience.

Lessons are learned at many levels within oil 
and gas companies. Lessons are learned within 
teams, to help the teams perform better. Lessons 
are learned within projects, and shared with other 
projects to improve the overall company delivery. 
Finally lessons are learned from major incidents, 
and these can often have a fundamental impact 
on the way that an organization is structured and 
operates.

We will look at lesson learning at these three 
levels, and consider how the 10 steps may be ap-
plied at different levels of impact and complexity.

Lesson Learning at Team 
Level: Examples from Shell

The application of lesson-learning at the team level 
is of great interest when applied to well teams. A 
well team will plan, drill and complete a series 
of many wells on a single field. If lessons can 
be learned from early wells, and applied to later 
wells, then the cost of drilling can be considerably 
reduced, through the optimization of a learning 
curve. Learning, in the context of well operations, 
takes the form of identifying the most effective 
and efficient well plan, and the most effective and 
efficient combination of technology and drilling 
parameters, to drill the wells as quickly and as 
safely as possible. Drilling a well through an un-
known set of rocks is a little bit like negotiating 
a route through an unfamiliar unknown city. Over 
time, you learn the shortcuts, the cut-throughs 
and the highways, and avoid the dead-ends and 
the slow choices. As the drilling team learns, they 
constantly update their well plan and their choice 
of technology and parameters, seeking to find the 
fastest possible drilling performance.

As an example, in Shell’s operations in Oman 
(Ajimoko, 2007) the time to drill a well on the Saih 
Rawl field was reduced from 100 days (historical) 
to 60, representing a 40% reduction in time and a 
similar reduction in cost, through the application 
of lessons-learning within the framework known 
in Shell as “Technical Limit”. According to (Aji-
moko (2007, page 1)

The Saih Rawl experience illustrates that the time 
value of knowledge supersedes the time value of 
money, especially when drilling for deep gas. 
The primary objective of the team’s knowledge 
management strategy was to drill each hole sec-
tion correctly the first time... Total Quality well 
Delivery (TQWD) was achieved in Saih Rawl field 
by adequately managing lessons learned from past 
wells and applying them to subsequent wells. The 
end result was the ability to drill wells in 60 days, 
as against the budget figure of 75 days - a 20% 
reduction in both time and cost against budget, 
and 40% against historical performance.

Within the Technical Limit process, lessons 
are often discussed and identified using a team 
discussion process adapted from the U.S. army 
known as the “After Action Review” (Darling and 
Parry, 2000; Parry and Darling, 2001).

An After Action Review (AAR) is a short meet-
ing, focused on identifying and capturing learning, 
which can be held on a regular basis during well 
operations. In drilling operations, and within the 
Technical Limit framework, AARs are often held 
at the conclusion of individual wells (when these 
are quick, shallow wells) or at the completion of 
individual sections within a single well (when these 
are deep wells). All team members are present 
at the After Action Review, which is often also 
attended by representatives of the main contrac-
tors. The purpose of the AAR is for the team to 
look at the activity just completed, compare what 
was planned against what actually happened and 
understand why it happened and what could be 
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done differently next time to improve. The After 
Action Review consists of discussing, as a team, 
five questions:

1.  What was supposed to happen? The first 
question asked is about the objective of the 
activity and the target performance. The 
discussion of this question represents the first 
step in the lesson learning process (Table 1).

2.  What actually happened? This question re-
views the results of the activity, and identifies 
those areas where the results deviated from 
expectation; often points or tasks within the 
drilling activity where the well deviated from 
the planned progress curve. These deviation 
points represent step 2 in Table 1, and can 
be considered the “observations”.

3.  Why was there a difference? The third ques-
tion seeks to understand why a particular 
result was achieved. The results are discussed 
until the team are in agreement about the 
underlying cause. This represents step 3, 
the derivation of insights.

4.  What have we learned? The fourth ques-
tion asks about the learning, and should 
be expressed in terms of what will be done 
differently the next time (or, in cases of 
over-performance, what should be repeated 
the next time). This represents step 4, the 
creation of a “lesson identified”.

5.  What action needs to be taken? Once the 
lesson has been identified, then through 
discussion, the team leader identifies and 
assigns the action to ensure the lesson is 
embedded into documentation. This usu-
ally involves updating the standard well 
plan, or improving one or more standard 
operational procedures. This represents step 
5, identification of action, and (because the 
well team leader was part of the discussion) 
the validation step as well (step 7).

Because the learning is “by the team, for the 
team” (i.e. lessons be applied by the same team 

that identified them), many of the early stages of 
the lessons process are covered within a single 
meeting. Teams take varying approaches to docu-
menting lessons, sometimes using a spreadsheet-
based lessons log, sometimes a database (step 6). 
If actions are assigned at the After Action Review 
to people who were present at that review, then 
lesson management (step 8) is not needed. The 
lessons would already have reached the people 
who need to take action. The action can then be 
included in the team action log, tracked to closure 
using established team action tracking procedures 
(step 9), and closed out (step 10).

The relative simplicity of the process described 
here reflects the fact that learning is always held 
within the same context; the context of the team. 
The success of this process depends on the culture 
within the team, and the degree of attention given 
by the team leader to the learning process.

The issue of evidence is addressed by seeking 
consensus within the team. The discussion within 
the After Action Review theoretically allows ev-
ery team member to have their say and give their 
input. Provided the meeting is facilitated well, 
provided all critical observations are made and 
discussed, and providing the team leader trusts 
and validates (in the meeting) the observations of 
the team, then those observations are sufficient 
evidence for improvements in the plan.

Lesson Learning at Project Level

Once lessons need to be shared with other teams, 
the issue of evidence and the issue of validation 
become more critical. Members of other teams 
were not present when the observations were 
made and discussed, and they feel they lack 
context and sufficient evidence that changes are 
required. Cross-project learning therefore requires 
additional care.

In the drilling process at Shell, the wells teams 
will occasionally identify best practices (lessons 
arising from success or innovation) which need 
to be passed on to others. This is done using a 
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company-wide system known as “Practices Worth 
Replicating” (PWR) (McClinton, 2004). Accord-
ing to Hendricks (2007):

PWR is a tool whereby best practices are submitted 
and then directed to relevant subject experts for 
review and approval. When a practice has been 
approved it’s subsequently distributed so that it 
may be adopted for replication anywhere in the 
Shell Group. The PWR process has found most 
of its success in the oil production area, but the 
ultimate aim is to embed PWR across the business 
in all existing work environments. 

The submitted best practices represent posi-
tive “lessons identified”, often identified at After 
Action Reviews.

Within the PWR system, an engineer docu-
ments a successful practice, using a form-based 
entry on the central system (step 6). These docu-
mented practices are known as “pearls”. Submit-
ted pearls are routed to a coordinator of the PWR 
system, who reviews them and approves them, 
sometimes seeking input from the relevant subject 
matter expert when in doubt. This is the validation 
step (step7). Once the coordinator has validated 
the pearl/lesson, the PWR system then forwards 
it (step 8, lessons management) to a number of 
defined individuals in various teams throughout 
the organization, known as “focal points”. Each 
of the focal points reviews the new lessons and 
determines whether they need to take action lo-
cally to adopt the lesson (step 5). If they decide 
action is needed, they ensure the action is taken 
locally (step 9).

The PWR system tracks the adoption and 
reuse of lessons and successful practices. Each 
of the focal points replies to each of the “pearls” 
and says what they intend to do with the lesson; 
adopt it, reject it (giving reasons for rejection), 
improve it, and so on. The coordinator compiles 
all of the responses and creates summary reports, 
which constitutes the monitor application of the 
learning cycle, and the amount of reuse of lessons 

and practices (step X). The form-based entry for 
PWR ensures that evidence discussed at the After 
Action Review is collected and documented as part 
of the “pearl”, while other pearls are submitted 
by individuals

However many other oil companies that will 
use a more rigorous process of team discussion to 
ensure that as much evidence, context and analysis 
as possible is captured so that others can validate 
the learning. The evidence, context and analysis 
are done as part of a meeting which is of larger 
scale and longer duration than the After Action 
Review. There are several meeting formats in op-
eration, but the format described as the Retrospect 
by Milton (2005; 2010) and Collison and Parcell 
(2001) is the one discussed here.

A Retrospect is a meeting attended by the 
project team and facilitated by a trained, objective 
and external facilitator. After some introductory 
sessions, the main content of the meeting is a 
discussion of various learning points. The meeting 
structure is as follows.

1.  Context: The project leader provides context 
to the meeting, through a short presentation 
and discussion summarizing the objectives 
and deliverables from the project (step 1).

2.  Identification of Learning Points: Learning 
points are either collected in advance of the 
meeting by individual submission from the 
participants, or identified by a brainstorm at 
the meeting. Learning points are identified 
as a component of the project which went 
surprisingly well, or a component of the 
project which did not go according to plan. 
Learning points therefore, as in an After 
Action Review, are identified as a “devia-
tion from expectation”, and these learning 
points will become, through discussion, the 
observations of the lesson lifecycle (step 2).

3.  Analysis of the Learning Point: The facili-
tator prioritises the learning points in terms 
of importance, then asks the one of the proj-
ect team members (either the member who 
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identified the learning points, or the one who 
was most affected) to start a discussion of 
the learning point, beginning with the story 
of “what actually happened”. The facilitator 
then continues discussion, bringing in the 
other team members as appropriate, to try 
and understand the root causes behind the 
observation. This root cause analysis leads 
to the insight stage (step 3).

4.  Derivation of the Lesson: Once the insight 
has been reached, the facilitator leads a 
further stage of discussion, to identify the 
lesson for the future, expressed as recom-
mendations or advice. This is the lesson 
stage of the lesson lifecycle (step 4).

5.  Identification of Action: In some, but not 
all, of the oil companies, discussion of the 
learning point then continues, in order to 
determine what action the company could 
take to embed the lesson. For example, if the 
lesson was that future projects should ensure 
that their primary contracts contain a clause 
allowing audit of subcontractor contracts, 
then the “action to embed” would be for the 
Subject Matter Expert for the topic of con-
tracting to update the contracting guidelines 
(step 5).

An example from Milton (2010, page 51) illus-
trates the progression from observation to insight 
and to lesson, as part of a Retrospect.

Facilitator: Mr X – what was your top success 
factor?

Mr X: One of the successes for me was the flex-
ibility we had, so that when we hit problems 
in the project, we always had a back-up task 
we could go to. (Observation)

Facilitator: How do you achieve that degree of 
flexibility?

(Much discussion ensued, the conclusion being 
that) Detailed planning meant that everyone 

understood what the next job to move on to 
was, if the current one was held up. (Insight)

Facilitator: What should future project do to 
achieve that degree of flexibility?

Group: Authority to change jobs should be pushed 
out to the individual team leaders. Also the 
team needs to hold a three day look-ahead 
every day, so they know what jobs to move 
on to. (Lesson)

Not documented in Milton (2010) is the next 
step, to assign the action. The action would be for 
the relevant Subject Matter Expert to update the 
guidelines for this particular task, to include the 
delegation of authority to change, and the three-
day look-ahead step.

The lessons (including the actions if assigned) 
are then documented (step 6), usually by the 
facilitator, and usually in some form of lessons 
management system. If the step of assigning the 
action is not discussed at the retrospect itself, it is 
common for the action to be addressed at a high 
level meeting of senior managers. One major oil 
company contractor, for example, holds meetings 
of the functional managers (senior engineers, se-
nior procurement managers and so on) to review 
the output of every retrospect and to validate and 
define the actions which need to be taken to embed 
the lessons. The action can then retrospectively 
be added to the documented lesson (steps 5 and 
7 taken together).

The Shell PWR system described above is a 
form of lessons management system. A similar sys-
tem, typical of many modern systems, is described 
by Dewhirst et al (2000). This system, referred to 
as LINK, is a system for the dissemination of high 
value lessons through an organization, making 
sure that individual lessons reach the teams and 
specialists who need to learn from them and take 
action, preferably through directed “push”, but 
also by allowing search. LINK operates through 
a number of stages:
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1.  Documentation of the lessons, through a 
simple user interface, with common meta-
data and a controlled input template (step 6, 
documentation).

2.  Validation of every lesson, using a validation 
processes agreed at team level (step 7)

3.  Distribution of the lesson; to action hold-
ers in the case of HSE (Health, Safety, 
Environment) lessons, to the LINK ad-
ministrators of other teams to review the 
requirement for action (similar to the PWR 
system described above) and to members of 
Communities of Practice (Step 8).

4.  Action taking and action tracking (Steps 9 
and 10).

The action tracking ability within LINK is 
critical to the learning process, and is described 
by Dewhirst et al (2000, page 3) as follows;

A lesson is not learned until it is used it to do 
things differently in the future. The action track-
ing function, with its ability to associate multiple 
actions with lessons, document specific actions 
required, assign actions to an accountable person, 
and track the status of any actions until they are 
closed-out is a key feature of the system. Built-in 
security provides an auditable trail for the con-
tinuous improvement process. For lessons and 
incidents, actions are tracked locally, and when 
a team receives a lesson from another area (see 
DISTRIBUTION, below), they can decide whether 
it is relevant to their operation and, if relevant, 
generate and track their own actions indepen-
dently of the originating team. E-mail is used for 
notification of assignment of actions.

For HSE bulletins, actions are identified and 
assigned within the local team and, when con-
sidered globally applicable, all teams are added 
automatically to the distribution of the bulletin. If 
a local action is identified and the team considers 
it relevant to all teams they can select to apply a 

global action that will assign their action to all 
teams world-wide. This will log the action in all 
teams’ action tracking list. 

LINK also has the ability to generate statistics 
regarding the documentation, distribution, action 
assignment and closure of lessons. It therefore 
makes possible step X of the lessons learned pro-
cess: the monitoring, and reviewing and reporting 
of lesson learning.

The assignment of actions, the use of lessons 
management systems such as LINK, and action 
tracking (to ensure lessons closure) are core 
components of a closed learning loop, but equally 
crucial is the proper identification and evaluation 
of evidence. As in the After Action Review, evi-
dence is collected and discussed within the project 
team. However, for cross-project learning, the use 
of an external, trained and objective facilitator 
adds an extra degree of rigour to the process. It is 
the facilitator’s job to ensure that all lessons are 
built on real evidence, on thorough analysis of 
that evidence, and as far as possible, are not just 
unvalidated opinions of the project team.

Lesson Learning from 
Major Incidents

A further level of rigor and objectivity is brought 
to lesson-learning when it is applied to major in-
cidents, such as near misses, accidents, oil spills 
or fatalities. This incident analysis is described in 
Chapter 13 of Milton (2010), which stresses the 
need for an objective investigation team to per-
form a thorough collection and analysis of many 
forms of evidence, including reconstructing the 
positioning of people and equipment, interviews 
with individuals and teams, and collection of data 
and samples from equipment.

This objective review can be seen in detail 
through the public-domain documents arising from 
the 2010 blowout and explosion on BP’s Macondo 
well, drilled by the Deepwater Horizon. The full 
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internal incident report is available online (BP, 
2010). Although there were evaluations of this 
incident by multiple bodies including the U.S. 
Coast Guard and the President’s National Com-
mission, we will focus on the internal learning 
process, in order to compare its structure with the 
two other examples discussed above. The internal 
investigation and subsequent learning steps fol-
lowed the steps below:

1.  BP formed an investigation team, led by the 
head of safety, charged with gathering the 
facts (context and observations) surrounding 
the accident, analysing available informa-
tion to identify possible causes (insights), 
and making recommendations to enable 
prevention of similar accidents in the future 
(lessons).

2.  The investigation team gathered observations 
in the form of witness interviews, testimony 
from public hearings, documents relating 
to well development and construction, and 
partial real-time data from the rig which had 
been transmitted onshore (the explosion and 
loss of the rig had destroyed any physical 
evidence).

3.  The team developed an analysis of the events 
leading up to the accident, and identified 
eight separate root causes which collectively 
led to the blow-out and subsequent explosion. 
The team used fault tree analysis to define and 
consider various scenarios, failure modes and 
possible contributing factors, and involved 
50 internal specialists to help develop these 
eight key findings (insights).

4.  The investigation team developed a series of 
recommendations (BP, 2013) to address each 
of these key findings. The 26 recommenda-
tions were intended to ensure prevention of 
similar accidents in the future. Although 
they were expressed in terms of actions, 
we can consider these recommendations 

to be lessons, as the investigated body had 
no power to assign actions, only to make 
recommendations.

5.  The lessons were documented in the same 
internal report (the Deepwater Horizon 
Accident Investigation Report) referenced 
above (step 6).

6.  BP Senior management reviewed the report, 
accepted the recommendations, and adopted 
the actions. The process by which they did 
this reviewing, acceptance and adoption 
is not recorded, but it is stated online (BP, 
2014) that “The investigation team made 26 
recommendations specific to drilling which 
BP has accepted and is implementing across 
its worldwide drilling operations”, and 
further described in issue 3 of the 2012 BP 
magazine (BP, 2012) as follows; “We spent 
several months getting it all articulated and 
agreed with group leadership and the inves-
tigation team”. This step is therefore similar 
to the high level meeting of senior managers 
mentioned in the previous section, which is 
both a validation and an action-adoption step 
(steps 5 and 7).

7.  The team adopted a ‘strategic implemen-
tation planning’ (SIP) tool to manage the 
implementation of the recommendations 
and actions (step 8), including the evi-
dence that the recommendations are being 
correctly implemented on a global scale. 
Implementation of the recommended ac-
tions (step 9) was defined as a seven-step 
process, including steps such as the creation 
of training materials, or the introduction of 
new standards

8.  Once the training was completed and all 
processes updated, BP’s management of 
change process put the new practices into 
place. To confirm that a recommendation 
is closed (step 10), both centrally and in the 
regions, the central Safety and Operational 
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Risk team evaluates all the evidence in the 
regions (step X).

9.  By the end of August 2012, more than 100 
of the individual deliverables had been com-
pleted and 10 of the recommendations had 
been completed. At least 14 were expected 
to be closed by year-end 2012.

The same lesson lifecycle is seen here as in 
the two other situations described above. The dif-
ference with learning from the major incidents is 
the scale; the investigation takes longer, involves 
far more people, collects far more observations, 
is validated by far more senior people, and the 
implementation of the actions is more far reaching 
over a longer period of time.

SOLUTIONS AND 
RECOMMENDATIONS

In the previous section, lesson learning was dis-
cussed at three different scales: a team learning 
from its own experience, project learning from the 
experience of other projects, and an entire orga-
nization learning from a major incident. In each 
case, lessons follow the same lifecycle, and pass 
through a number of steps, involving a progres-
sion from observations, to insights, to lessons, to 
assigned actions, to documentation, to validation, 
to management or dissemination of the lesson, to 
taking action, and to closure of the lesson. The 
scale of the process varies, the order of some of 
the steps may be changed, and the degree of rigour 
varies, but the same lifecycle is seen throughout. 
This is summarized in Table 2 below.

The steps and stages are the same in each 
case, and at each scale. However there are three 
main differences - the organizational level at 
which validation and action takes place, and the 
sophistication of the level of documentation and 
the supporting software.

Organizational Level for 
Validation and Action

The organizational level at which validation and 
action takes place depends on the impact of the 
action on the organization.

In the first example, the lessons are identified, 
validated, and actions assigned all within the 
same organizational unit - the drilling team. The 
lessons affect only that team, action holders are 
members of the team, and decisions do not need 
to be referred any higher in the organisation. Be-
cause work on the project continues (in the form 
of additional wells within the drilling program), 
the lessons are from the team for the same team. 
Validation can be informal and part of the After 
Action review, or the lessons and actions from the 
After Action Review can be validated later by the 
leaders of the well team.

In the second example, lessons are identified 
in one project, but will apply to other projects. 
Lessons are from one project team for some or 
all other project teams. In some cases the issue of 
higher level actions is avoided, and to some extent 
both Shell’s PWR and BPs LINK serve mainly to 
notify other teams so they can take action locally. 
In other cases, where actions are assigned that 
affect all projects, the lessons must be validated 
and actions assigned at a level higher than the 
project team. It is common for such actions to lie 
with the Subject Matter Experts, and to include 
the updating of guidelines. These experts do not 
report to the project leaders, hence the need to 
involve a higher level group, such as the meeting 
of functional managers mentioned in the previous 
section, to validate and endorse the actions, which 
will be taken by subject matter experts reporting 
to the functional managers. The two options of a) 
notifying lessons for local action by other projects, 
and b) assigning actions to subject matter experts 
are differentiated in column three of Table 2.
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In the third case, decisions and actions may 
affect the whole company, if the learnings were 
large enough. In the BP example, changes were 
made that affected the whole company, including 
the introduction of new training and new standards. 
Such high level changes will need the validation 
and acceptance of the highest level managers in 
the organization.

Supporting Software and 
Level of Documentation

The first case, of the Shell Drilling teams, rep-
resents a situation where many small lessons are 
routinely identified, discussed, and actions are 
taken at a local scale. The supporting technology 
does not need to be sophisticated, as lessons do 

Table 2. Comparison of the three case studies 

Step/Stage Within a team Between projects Major Investigation

     1. Context. Discussed within the team 
After Action Review.

Discussed within the 
retrospect, led by the 
facilitator.

Investigated by the incident 
investigation team.

     2. Observation. Discussed within the team 
After Action Review.

Discussed within the 
retrospect led by the 
facilitator.

Collected by the incident 
investigation team.

     3. Insight. Discussed within the team 
After Action Review.

Discussed within the 
retrospect led by the 
facilitator.

Analyzed by the incident 
investigation team.

     4. Lesson. Discussed within the team 
After Action Review.

Discussed within the 
retrospect led by the 
facilitator.

Recommendations made by 
the incident investigation 
team.

     5. Documented lesson. Either not documented, 
or documented within a 
lessons log.

Documented within 
a lesson management 
system by the facilitator.

Documented as the incident 
investigation report.

     6. Assigned action. Discussed within the team 
After Action Review.

Either discussed within 
the retrospect led by the 
facilitator, or discussed 
after the retrospect by 
senior staff.

Discussed and agreed by 
senior management.

     7. Validated lesson/action. Validated within the team 
and by the team leader at 
the After Action Review.

Validated a) within the 
lessons management 
system, or b) by senior 
staff.

Discussed and agreed by 
senior management.

     8. Distributed/notified lesson/action. Action assigned using 
existing team processes 
such as action log.

Use of a lessons 
management system.

Use of a system such as the 
‘strategic implementation 
planning’ tool.

     9. Taken action/change. Action taken by team 
member.

Action taken a) by other 
teams, or b) by company 
authorities such as 
Subject Matter Experts.

Action taken by company 
authorities.

     10. Completed lesson. Action closed in action 
log.

Actions tracked and 
lessons closed in lesson 
management system.

Actions tracked and lessons 
closed by central team.

X. Monitor, review, report. Monitor through routine 
team action monitoring.

Statistics created and 
reported from the lessons 
management system.

Lesson closure reported by 
central team.
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not travel outside the local team, The team mem-
bers are fully aware of the lesson context, and the 
lessons will be reapplied in the same context as 
that in which they were generated. Lessons can 
be documented in brief, in individual cells within 
a spreadsheet as part of a lessons log or action 
tracker, and the main focus of the software is 
keeping track of the actions.

In the second case, lessons must pass from 
one project to another, and be validated by (and 
actions taken by) people from outside the project. 
Here the lesson must be documented in enough 
detail that the reader can understand the import 
of the lesson and the context from which it was 
derived, and must also realize the potential impact 
of the lesson in order to realize whether change is 
necessary. In addition, the lesson must be routed 
to people who need to read it; people from outside 
the project team. The supporting software there-
fore must require a high (and standardised) level 
of documentation, and must focus on proactive 
notification and routing of lessons to action-
holders. Shells PWR system and BPs LINK are 
both examples of this form of lessons management 
system, and can handle high volumes of lessons.

In the third case, incidents are rare, lessons are 
few, but the impact of these lessons can be huge. 
The lessons tend to be documented in great detail 
within reports, and the use of software in managing 
the lessons is restricted to planning systems for 
implementing and monitoring the actions.

CONCLUSION

The three case studies shown here demonstrate 
three ways in which learnings can be identified, 
analyzed, validated, and used to drive change. In 
each case, the lesson passes through a similar life-
cycle, starting as observations and insights, before 
becoming lessons and actions. Unfortunately, this 
lifecycle is not widely recognized outside the oil 
sector, and other equally rigorous learning orga-
nizations such as the military. Lessons often are 

not taken through the early analysis stages, and 
stay as observations or insights, or lessons are 
not validated and managed, but buried in project 
reports, or actions are recommended, but never 
tracked, closed or followed up.

Effective lesson learning is an aspiration for 
all organizations that seek to deliver high levels 
of reliability and performance. Lesson learning 
goes beyond merely identifying and documenting 
lessons, to making ensure that they are properly 
analyzed, and that they lead to action – hopefully 
validated and verified action. Learning must lead 
to change, and if an organization wishes to know 
whether it is a learning organization, then they 
must have a way of ensuring and checking that 
this happens.
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KEY TERMS AND DEFINITIONS

After Action Review: A short meeting, 
focused on identifying and capturing learning 
from an activity or task, which can be held on a 
regular basis.

Insight: An understanding of the root causes 
behind an outcome or result, which identifies the 
issues at play.

Lesson Identified: A statement or recommen-
dation, based on experience (positive or negative), 
from which others can learn in order to improve 
their performance on a specific task or objective.

Lesson Learned System: A systematic frame-
work within an organisation, with supporting 
technologies, roles, processes and governance, 
by which lessons are identified, and the learning 
embedded through action and change.

Lesson Learned: A change in personal or 
operational behavior, as a result of learning from 
experience.
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Lesson Validation: The process whereby an 
authorized individual or panel reviews a lesson 
and determines whether the strength of evidence 
is enough to require the recommended actions.

Lessons Management System: A technology 
system that manages storage, workflow, tracking 
and archiving of individual lessons.

Observation: The recognition of an outcome 
or result which differs from expectation and im-
plies a need for learning.

Retrospect: A meeting focused on identifying 
and capturing learning from a project or program, 
often held at the end of the project, or at the end 
of intermediate project stages.


