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1. Introduction  

In the current economic environment characterized by increasing competition and the 
pursuit of excellence, companies need to increase the efficiency of their production 
processes and management. In this sense, the policy of continuous improvement in 
organizations must be based on knowledge acquisition according to the experience of the 
company in the development of their activities and learning through the analysis of the 
operational experience. In recent literature several authors have found evidence of how the 
communications about observations, experiences and incidents are an important requisite 
for learning (Edmondson 1996; Van Dyck et al., 2005; Solana and Pérez, 2011). Even 
incidents without severe consequences also have considerable learning potential  
(Homsma et al., 2009). 
Researchers have recognized the significance of organizational learning and its related 
concepts like the process of improving actions through better knowledge and understanding 
(Fiol and Lyles, 1985); the collective ability of a group to continuously expand its capacity to 
create the future in terms of personal mastery, shared vision, systems thinking, and team 
learning (Senge, 1990), identifying four necessary components: knowledge acquisition, 
information distribution, information interpretation and organizational memory (Huber, 
1991); a structured and systematic method applied by an organization to motivate 
employees to learn (Dodgson, 1993). A gradual learning process by which staff learns 
through experiences and cooperate with other colleagues (Marchand et al., 2000). 
The analysis of operating experience in organizations, whether it is a requirement that 
comes from external bodies, as if it is a policy promoted internally to the organization, is a 
relevant strategy of acquiring knowledge and learning for companies (Pérez and Solana, 
2011). This strategy has proven effective in industries such as nuclear, to maintain a high 
level of efficiency and contribute to the improvement of processes and activities in such 
organizations, being able to apply this methodology in other companies and activity sectors. 
The implementation of organizational learning programs requires that the managerial 
attention should create opportunities for the work staff to engage in communication about 
incidents in order to allow for the development of shared knowledge about error incidents. 
Opportunities for employees to interact and discuss incidents openly may promote 
organizational learning (Homsma et al., 2009). 
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In this chapter we will explain how companies can develop organizational learning 
programs based on an adequate strategy of acquiring knowledge through the analysis of the 
experiences of its activity, a strategy which at the same time is based on the communication 
processes, sharing of knowledge, workflow management and collaboration. This work 
presents a model of knowledge acquisition and organizational learning that can serve as 
reference and be applied in different companies to improve their operational and 
management processes. The model is based on processes developed by the nuclear industry 
and is the result of the strict regulation and controls of its activity. 
Following the chapter deepens first on the acquisition of knowledge in organizations and 
their relationship to organizational learning, for which a review of literature on the subject is 
realized by taking as a focus the experience based learning. Secondly, it discusses the need 
to establish formal procedures in organizations of knowledge acquisition in order to 
develop organizational learning, procedures that can be implemented with the help of 
techniques to design and specify complex workflow based on collaboration and sharing of 
knowledge. In this regard, it is presented workflow and Petri nets as a suitable technique for 
the specification of workflow processes with these characteristics. Then it is developed a 
methodology that enables organizations to implement a program of acquiring knowledge 
based on the phases of communication of experiences, event analysis, evaluation and 
implementation of improvement actions. This methodology of work it is formally specified 
as a learning model based on operating experience of the organization, a model that has 
been successfully implemented in the nuclear industry and can be applied to other 
companies. Finally, we present the conclusions and future lines of work. 

2. Review of literature 

In the next paragraph we present a review of the literature for the two disciplines that are 
studied in this chapter, knowledge management and organizational learning, and discuss 
the various theories and approaches on how organizations acquire knowledge and its 
relationship with organizational learning. 

2.1 Knowledge management 

The information is the result of the interpretation of data resulting from the observation 
(Buckland, 1991), however the next cognitive level, knowledge, represents a contribution of 
value-added to information: theoretical and practical understanding of a subject, synthesis 
process in which the information is compared to another and combined to establish 
meaningful relationships, applied information or the result of adding the experience to 
information. In addition, the various representations of knowledge (observations, rules, 
procedures, guidelines) have to be interpreted by the people, putting knowledge in context 
to apply it when necessary to act in a certain situation (Lueg, 2002). However, the 
acquisition and interpretation of knowledge in organizations is a complex matter, in so far 
as it is not presented as a monolithic image, but as an heterogeneous and dynamic system of 
different knowledge (Bonifacio et al., 2000) that are dynamically created in time  
(Newell, 1982). 
Although there is no unique definition of Knowledge Management (KM) universally 
accepted, it should be noted some especially interesting. Lueg (2002) refers to KM as the 
discipline that deals with the collection and dissemination of knowledge for the benefit of an 
organization and the people who make and Swan et al. (1999) defines it as any process or 
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practice of creating, acquiring, sharing and use of knowledge to improve learning and 
performance of organizations. 
Some authors relate the knowledge management with learning in organizations (Nonaka 
and Johansson, 1985; Huber, 1991;  Quinn, 1992), in this sense Dodgson, (1993) links the 
Organizational Learning (OL) with the ways in which companies build, increase and 
organize the knowledge and, Sánchez and Heene, (1997) associate it with the processes of 
creating new knowledge in the bosom of individuals and groups within a company, and 
processes to effectively enhance the knowledge within the organization. Organizational 
learning is linked to the processes through which the organization creates knowledge or 
expands the knowledge base that has, line in which are also located the contributions of 
Nonaka, who considers knowledge creation as the central core of organizational learning 
(Nonaka and Takeuchi, 1995; Nonaka and Ichijo, 1997; Nonaka, et al., 1998). 
Other authors that relate KM in the organization with the concept of organizational learning 
make it from different points of view: Amponsem (1991) associates organizational learning 
to the process through which individual knowledge becomes in knowledge of the entire 
organization; Marengo (1991) considers organizational learning as the process of generating 
new organizational competencies that involve knowledge creation in turn; Andreu and 
Ciborra (1994), Revilla (1995) and Andreu and Sieber (1998) associate organizational 
learning with the process of problem solving that enables to expand the knowledge base of 
the organization through the incorporation of the generated knowledge. 
From the management point of view, the inclusion of the organizations into the knowledge 
economy requires the reorganization that allows them to integrate the knowledge in their 
conventional operation in order to convert it in a true strategic active (González et al., 2009). 
The recent literature shows the explanatory power of knowledge management on the 
organizational performance (Pedraja et al., 2009) what makes knowledge management a 
fundamental discipline for business competitiveness. Organizational effectiveness requires 
achieve an effective integration of specialized knowledge (Grant, 1996) that together with 
the management of intangible assets are key factors for obtaining competitive advantages by 
organizations (Teece, 1998). 
Finally, within the literature review, a series of recent works of special interest are included 
below, analysing various issues relating to knowledge management. 

2.2 Organizational learning 

The concept of OL is taking a significant rise in both the academic and business context, by 
contributing to the improvement of the understanding of organizations and their activities. 
However, organizational learning is faced with a relative lack of empirical works, and in 
particular of case studies, to try to induce theory from practice. 
The organizational learning literature has taken mainly two perspectives (Durand et al. 
1996; Von Krogh, 1998; Easterby-Smith et al. 1998; Gherardi, 1999): the cognitive (or 
perceptual) and the social (or constructive). Spender (1996 a), Backler (1995), Cook and 
Brown (1999) also identify two approaches about the nature of knowledge; which 
emphasized that the knowledge is or has and the one who believes that knowledge is 
created, i.e. it is a process. These perspectives and approaches are related, so two 
fundamental approaches can be considered: the cognitive-possession and the social process. 
The cognitive perspective takes two orientations (Cook and Yanow, 1996); the first  
that focuses the learning of the organizations in the processes of learning of individuals  
and assumes that organizations can learn as they have the same or similar skills that the  
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Author Objective of the study Main result 

Bueno et al. 
(2004) 

Design a model for the 
analysis of the conceptual 
relationships between 
business processes and 
knowledge processes. 

Knowledge processes explain the critical 
intangible resources and the essential 
capabilities for organisational achievement. 

Learning processes contribute to the 
improvement of business processes. 

Kuan (2005) Studies the KM in small 
and medium enterprises 
(SMEs) 

Identify the critical success factors that can 
act as a list of items for SMEs to address 
when adopting KM. 

Teresa et al. 
(2006) 

Develop a strategic 
contingency model to 
identify the 
interrelationships among 
KM capability and 
innovation 

KM capability could enhance 
organizational learning and knowledge 
integration; levels of organizational 
learning, knowledge integration, and KM 
capability have significant impact on a 
firm's innovation. 

Moreno and 
Pelayo 
(2007) 

Integrate in a model of 
internal knowledge 
management the human, 
technological and 
organizational focus. 

The KM promotes organizational learning. 

The technological, human and 
organizational factors are enablers of 
organizational learning (model Thalec). 

Chin and 
Siong (2009) 

Explore KM performance 
measurement from the 
angle of KM process 
effectiveness 

Significant interactions were found 
between KM success factors (business 
strategy, K audit, K map, KM team) and 
KM elements of strategies (technology, 
culture, leadership, measurement) with KM 
process effectiveness. 

Krogh, 
Nonaka and 
Rechsteiner 
(2011) 

Investigate the leadership 
in organizational 
knowledge creation 

Develop a framework for leadership in 
organizational knowledge creation based 
on three layers: a core layer of local 
knowledge creation; a layer that provides 
the resources and context; and a structural 
layer that forms the overall frame and 
direction for knowledge creation. 

Table 1. Review of recent literature on KM 

individuals (Cyert and March, 1963; Daft and Weick, 1984; Levitt and March, 1988; Weick, 
1991), while the second considers the organizational learning as the learning from 
individuals in organizational contexts (Simon, 1991; March and Olsen, 1976; Shrivastava, 
1983). The organizational learning is perceived as something more than the sum of 
individual learning of its members, while emphasizing the key role of individuals and their 
learning (Huysman, 1999). 
In the social perspective, learning has a relational character that takes on special importance 
the context and the dynamics of organizational change (Lave and Wenger, 1991; Brown and 
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Duguid, 1991; Blackler, 1993; Weick and Roberts, 1993; Weick and Westley, 1996; Cook and 
Yanow, 1996; Spender, 1996 b; Sánchez and Heene, 1997; Dixon, 1994; Gherardi and 
Nicolini, 2000), is not based on the individual but arises from social interactions and is 
acquired through participation in the daily practice of the organization. Focuses on the way 
in which people interpret or give meaning to their work experiences. The social perspective 
understands the knowledge as a process of construction or creation. In this sense, the 
activity theory of Vygotsky (1962) maintains that the knowledge is continuously evolving 
and considers that it is not something that people and organizations have but something 
they do, which is constantly built and developed. 
On the other hand, Hendlund (1994) and Nonaka (1994) studied the interaction between 
individual and collective knowledge and how the individual knowledge contributes to the 
collective. In this sense, it is not necessary that the members of the organization learn what 
others know, but join and integrate their knowledge (Grant, 1996). 
The literature of the organizational learning is also referred to the concept "learning 
organization" (Senge, 1990; Goh and Richards, 1997; Leonard, 1992; Ulrich et al., 1993) in 
reference to the organizations that have institutionalized processes of reflection and 
evaluation that allows them to acquire a new competence, learning to learn, and create 
shared knowledge. A learning organization is one that builds intentionally structures and 
strategies to maximize organizational learning (Dogson, 1993) and formalizes learning 
methods (Moreno and Pelayo, 2007). 
The knowledge of an organization is continuously created through activities that are 
developed (Tsoukas, 1996) and the people for their participation in the same accumulate 
knowledge through experience (Nonaka, 1994). Learning is the process whereby 
knowledge is created through the transformation of experience (Kolb, 1984). However, 
these aspects while necessary, are not sufficient, since the organizational knowledge 
should be shared, it is conditioned by people can establish formal and informal relations 
and the need of an evaluation from the observation of the organization of itself (Von 
Krogh et al., 1994). 
In this sense, the organizations which are willing to implement the management of 
knowledge, must be able to collect in a formal way the experience of the organization, which 
is ultimately determined by the interaction between people and their organizational 
structures, and between the organization and its environment (companies of the same sector 
of activity, customers and suppliers). The experiences that in an organization contribute to a 
greater extent to the acquisition of knowledge and organizational learning originate in the 
activity itself that this develops, materialized across their business processes, but also on the 
experiences and knowledge shared with other organizations (enterprises in the same sector), 
or that are acquired through the surveillance activities of competition. 

3. Processes specification: Workflow and Petri nets 

A business process can be defined as the set of activities and performances to be carried out 
in an integrated manner to achieve a more general organizational goal. These processes are 
usually performed within an organizational structure in which there are various functional 
roles and hierarchical relationships. A process can be developed entirely in a single business 
unit or can be applied to various and even to different organizations (inter-organizational 
processes) as the processes with customers and suppliers, or collaborative processes in 
which knowledge is shared between different organizations. 
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Business processes can involve formal or relatively informal interactions among 

participants. Some of the activities of the process can be automated, in which case it is the 

system the responsible for carry them out. Manual activities however, are outside the 

control of the system being made directly by people (WFMC-TC00-1011 Issue 3.0, 1999). The 

business processes of organizations, generally involve the development of complex 

workflows that are part of their daily activity. 

A workflow refers to a process or work procedure (susceptible to be automated using 

informatics methods and systems) in which involves different knowledge (relational data, 

documents, experience) and the tasks performed by the participants according to a 

defined set of rules, to contribute to the achievement of a business objective 

(Hollingsworth, 1995). 

The design of workflows requires develop specifications that describe an abstraction of 

the processes of the company. The workflow specification languages are used for this 

purpose to create workflow models that support the structure of the process activities 

(control flow) and the exchange of information (data flow) between such activities 

(Mentzas et al. 2001). 

The classic model of representation allows to specify the workflow based on a set of 

activities (with a total or partial order) and its dependencies, and enables reference the 

objects are handled (resources, knowledge) and the actors involved in the process (people, 

according to their role, and the system that can automate some activities). 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Workflow model based on activities 

This technique is suitable to model processes from a logical point of view, but is insufficient 

when you need to have a detailed specification when you want to automate such processes. 

The use of formal techniques that offer a greater capacity for analysis and verification of the 

process that is being designed help to overcome this limitation (Solana, 2006). 

In general, systems are increasingly oriented towards the idea of process, which is leading to 

the development of collaborative environments that have ever greater capabilities to 

manage the knowledge of organizations. 

Automation activity 

A1 

A4 

A2 

A6 A7 A5 A0 

A3 

Manual activity  Ai  Aj 
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3.1 Petri nets 

In the literature on information systems have been proposed various techniques to model 
the process perspective. Some of these techniques are not formal in the sense that the 
diagrams used have not a defined formal semantics. This kind of techniques (Data Flow 
Diagram or Structured Analysis and Design Technique) but allow to design and discuss 
about processes, are not the most appropriate when it is trying to design complex workflow 
processes, because they are incomplete and subjective (Aalst, 2002). 
However, Petri nets for its formal semantics are an effective tool for modeling and analyzing 

business processes of organizations, and its main features include: 1) provide a natural form 

of representation and a high expressiveness, 2) its graphical language allows to specify 

complex workflows according to the workflow primitives of Workflow Management 

Coalition1 (WfMC), 3) the theory of Petri nets provides a powerful analysis tool to verify the 

correctness of the definition of workflow processes and 4) Petri nets can represent the states 

of a process as elements of "first class", in contrast to other modeling techniques that focus 

exclusively on the active parts of the process, on the activities. 

In this chapter the Petri nets are used to formally specify the model of knowledge 

acquisition and organizational learning that is presented, which has interest as case of study, 

because it allows to contrast some of the theories and ideas developed by the different 

authors to which we have referred above. 

3.2 Formalization of Petri nets 

A Petri net is a directed graph that uses two different types of nodes, called places and 

transitions. The places are represented by circles () and the transitions as rectangles (). 

The nodes are connected to each other through directed arcs (  ) and are not allowed 

connections between two nodes of the same type. 

The formal definitions that constitute the basic theoretical framework of this technique and 

that we have considered convenient to collect are the following (Aalst, 1998): 

Definition 1. (Petri net). A Petri net is a triple (P, T, F), where: 

- P is a finite set of places. 
- T is a finite set of transitions, such that (P ∩ T = Φ). 

- F  (P x T) U (T x P) is a set of arcs (flow relation). 
The arcs are considered of weight one because in the context of workflow processes the 
places are achieved when certain conditions are fulfilled. 

Definition 2. (Input place). A place p is called an input place of a transition t iff there exists a 
directed arc from p to t. 

Definition 3. (Output place). The place p is called an output place of transition t iff there 
exists a directed arc from t to p. 

Be the place p and the transition t, then: 
- �t denote the set of input places for a transition t. 

- t� is the set of output places for a transition t. 
- �p denote the set of transitions sharing p as output place. 

                                                 
1 Founded in May 1993 is a global organization of adopters, developers, consultants, analysts, as well as 
university and research groups engaged in workflow and Business Process Management (BPM). The 
WfMC creates and contributes to process related standards and interoperability of workflow 
management systems. http://www.wfmc.org. 

www.intechopen.com



 
New Research on Knowledge Management Models and Methods 

 

136 

- p� is the set of transitions sharing p as an input place. 
Definition 4. (State of a Petri net). The state M of a Petri net is a distribution of tokens () 

over places. We will denote n1p1 + n2p2 + n3p3 + … + nkpk, the state of a Petri net such that 
there are n1 tokens in the place p1, n2 tokens in p2, n3 tokens in p3 and so on nk tokens in the 

place pk.  The number of tokens can change during the execution. 
Transitions are the active components in a Petri net, change the state of the net according to 
the following firing rules: 
1. A transition t is said to be enabled iff each input place p of t contains at least one token. 
2. An enabled transition may fire. If a transition t fires, then t consumes one token from 

each input place p of t and produces one token in each output place p of t. 
Given a Petri net (P, T, F) and a state M1, we establish the following notations: 

- M1  t M2: transition t is enabled in state M1 and firing t in M1 results in state M2. 

- M1  M2: there is a transition t such that M1  t M2. 

- M1  σ Mn: the firing sequence σ = t1, t2…, tn-1 leads from state M1 to state Mn, i.e., M1 

 t1 M2  t2 …  tn-1 Mn. 

3.3 Workflow nets 

The Petri nets that are applied to modeling of workflow processes are called workflow nets 

(WF-net), are based in network theory proposed by Carl Adam Petri at the beginning of 
sixties (Petri, 1962) and whose basic theoretical principles have just presented. 

The workflow nets allow to define the workflow processes, modeling using graphical 
elements the process activities (transitions), the states (places) that can be found as a result 

of the development of such activities and the dynamics of the process. In a workflow net the 
transitions are the active parts of process, the places are the passive parts and the arcs 

between transitions and places represent relations of causality (Aalst, 2002). 
The workflow nets let model different cases or instances of the process, as layers in the WF-

net which are represented by tokens () on the network places. The overlapping of the 
different cases allow to view the execution status of the process and perform an analysis of 

its situation in a certain moment (eg. when a place has a large number of tokens, indicates 
that there is a bottleneck in that place). 

The workflow nets can represent the routing or dynamic of transitions between the process 
places, for which are used routing constructors. The constructors AND-split, AND-join, OR-

split and OR-join, allow to represent sequential models, conditional, parallel and iterative. It 
is also possible to represent under what conditions are triggered the execution of the 

activities, for which are used attributes or control variables. 
The AND-split constructor allows to model that multiple activities are executed 

simultaneously. The AND-join constructor models the synchronization of two or more 
activities whose execution can be developed in parallel, so that the next activity does not 

start until they are completed. The OR-split constructor (it is a exclusive OR) models the 
case that for a given activity, as a result of compliance with certain conditions, begins a 

single subsequent activity. The OR-join constructor models the case in which a certain 
activity begins after the completion of one of the alternatives precedents activities, not being 

required the synchronization of these (WfMC-TC00-1011 Issue 3.0, 1999). 
The difference between explicit OR and implicit OR is that in the latter case, the time of the 

election, which is normally done in terms of fulfillment of some condition, is made as late as 
possible. 
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Constructor Graphic notation Constructor Graphic notation 

AND-split 

 

AND-join 

 

 

 

 

Implicit  
OR-split 

 Implicit  
OR-join 

 

 

 

 

Explicit  
OR-split 

 Explicit  
OR-join 

 

 

 

 

Source: Elaborated by the authors from Aalst (1998) 

Fig. 2. Symbolic notation of constructors for workflow nets 

4. Organizational knowledge and learning model 

The next paragraph contains the empirical development of research, which has designed a 
model of knowledge acquisition based on analysis and evaluation of operational experience 
and has developed an organizational learning system that has been brought to practice 
successfully in Nuclenor, company that manages the operation of the nuclear power plant of 
Santa María de Garoña in Spain. Following are commented the background and 
organizational context in which the work has been developed, are characterized the 
organizational roles involved in the model and are described the activities of the process of 
analysis of operational experience and acquisition of knowledge, to finalize presenting 
learning model developed using workflow nets as a technique of specification. 

4.1 Background and organizational context 

Currently the development of policies of continuous improvement in the organizations can 
be achieved through the implementation of organizational learning processes and the 
evaluation of operational experience, according to the phases of detection, communication, 
evaluation and, correction and improvement of findings, events or incidents reported. 
Following is presented a methodology for the acquisition of knowledge and learning based 
on experience, this methodology is been used to improve the efficiency in Nuclear Power 
Plants, which for the strict and rigorous control that they are subjected, can provide the 
basis for other industries. 
The Nuclear Security Council in Spain carried out periodically a review of the security of 
Nuclear Power Plants, through the evaluation of the operational experience required to the 
holders of energy production plants. It must demonstrate that the power plants maintain a 
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high level of efficiency and operational safety, through an adequate system of acquiring 
knowledge from the experience, so that the existence or the development of potentially 
dangerous states of the structures, systems and components will be detected and analyzed 
exhaustively taking measures and corrective and improvement actions which will be more 
suitable (GS-1.10/08, 2008). 
An event is defined as any unwanted and unintentional sequence of occurrences that results 
or could potentially give rise to consequences in different areas of the organization as plant 
operation or safety, (PCN-A-039, 2010). While there may be various types of events 
according to their degree of importance and characteristics, much of the events can be 
categorized as minor incidents, that is, unexpected results, errors or incidences in the 
activity, conditions that detects any service of the organization, which is considered to have 
had or could have an impact on security, reliability of the installation, organizational 
efficiency, risk and the health of people, industrial plant equipment or environment. 
The detection, correction and prevention of incidents are carried out mainly through two 
different processes: the analysis of operational experience and the probabilistic security 
analysis which works with historical data. In this paper we focus on the first process 
because it works on abnormal or unexpected events that correspond to situations that occur 
during the daily activity in the industrial installations. These events are unique 
opportunities to detect, analyze and correct imperfections of the organizational practices 
and human error. 
The implementation of an organizational learning process of these characteristics, based on 
the analysis of the operational experience, requires to define the set of activities to follow in 
a methodological form, to carry out the evaluation of the events occurred in the 
organization, since these are detected until the actions to correct them are executed: record 
of the event, communication, evaluation and definition of actions to take, execution of these 
and close of the event. The aim of this process is to ensure that the appropriate actions are 
taken to increase the security and reliability of the industrial plant, and the efficiency in the 
management of the organization, taking into account for the future the recommendations 
and lessons learned issued from this analysis. 
This learning process includes all the activities guided to compare the functioning of 
processes and activities of an organization with the established expectations. The activities 
and issues that must be corrected or improved are derived from the comparison between the 
results and expectations.  
The working method employed, allow tracking of each situation and know the status of the 
events in its different phases; propose actions to take, and get reports for both the enterprise 
and other organizations. The aim pursued is to identify, document, analyze and evaluate 
inadequate trends, and adopt the actions to resolve the nonconformities detected. 
The first phase in the evaluation of an event is to describe and record the circumstances that 
have surrounded the incident, which may occur as a result of inappropriate actions in the 
design, maintenance, non-fulfillment of procedures and practices, inappropriate 
communications or lack training (PG-017, 2007). 
Once registered and documented the event, first the direct cause is analyzed, that is, the 
failure, action, omission or condition which immediately produces or leads to the 
occurrence of the event. 
It then proceeds to perform the process of evaluation properly speaking, which starts by 
analyzing the root causes, that is, the fundamental causes that if are corrected will prevent 
the repetition of the event or adverse condition, and continues determining the corrective 
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actions that prevent the future recurrence of the condition or adverse trend that carries 
again to the event occurs. In this sense, it will record the set of actions to be performed, 
indicating if they involve the correction or improvement of some aspect, their priority and 
the training to give when appropriate, establishing the business unit that will implement 
(execute) them and within what time. 
The actions to be executed by each business unit are communicated to the unit responsible, 
starting then the implementation phase of the actions; process that ends when the last action 
is executed, giving the incident by closed. 
Likewise, the general coordinator of the process will carry out in parallel form the tasks of 
control and monitoring of the process on those events that are in evaluation or open (in 
phase of implementation of actions). The monitoring of the actions being executed will be 
recorded, indicating the date on which it is tracking, the evolution in the implementation of 
the action (difficulties, delays incurred, etc.), which may give rise to coordination actions 
when was necessary. 

4.2 Organizational roles of the process 
The process of knowledge acquisition and learning based on operating experience of the 
organization requires the coordination of the various business units and the participation of 
their staff. To implement this process in a satisfactory way in the organization it is necessary 
consider the following roles: 
General Coordinator of the Process (GeCoorPr): is responsible for managing the program of 
operational experience, including the following tasks (PG-017, 2007): 
- Tracing coordinators of the various units for the process be carried out satisfactorily. 
- Maintain the database that supports the process updated, which involves record the 

events, determine the direct cause and appoint the coordinator responsible for its 
evaluation (BuUnCoor. Resp. Eval.). 

- Perform the activities to control and monitor the implementation of actions to correct 
the events and incidents detected. 

Business Unit Coordinators (BuUnCoor): the coordinators of each business unit are 
responsible for the performance of the following tasks (PCN-A-039, 2010): 
- Verify the fulfillment of criteria for the event be analyzed and document the events 

generated by their unit, completing the report of the event. 
Coordinators of business units responsible for evaluation (BuUnCoor Resp. Eval.): in this case the 
business unit coordinator has the following functions: 
- Evaluate the events affecting their unit, for which they will generate an evaluation 

report, identify the root causes of the event and propose actions to perform by different 
units of the organization to correct the incident. 

- Maintain the database of operational experience updated recording the information 
referred to above, including the evaluation report. 

- Inform to the general coordinator when finalize the evaluation of the events. 
Coordinators of business units responsible for execution (BuUnCoor Resp. Exec.): will be the 
responsible for the following functions: 
- Lead the implementation of actions within the competence of their business unit. 
- Inform to the general coordinator when the personnel of their business unit will go 

executing and closing the corrective actions assigned. 
Personnel of the organization and external (PerOr-Ex): any person who while performing their 
job detects an incident, must inform the coordinator of the unit providing the necessary data 
to determine if applies record and evaluate the event. 
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4.3 Activities of knowledge acquisition and learning 

The entire process by which the organization acquires knowledge from its experience and 

learn, begins with the detection and analysis of each event, and ends one the actions 

oriented to its correction or improvement are executed. The various activities that are part of 

this process of organizational learning are the following: 

 

Activity code Name Description 

Act. A Detection and 
communication of the 
event. 

Event detection and communication of it, usually by 
email, to BuUnCoor of the person who detects. 

Act. B Initial analysis and 
verification of criteria. 

The BuUnCoor makes a preliminary analysis of the event 
and determines if it satisfies the criteria for reporting and 
analyzing. 

Act. C Fulfillment event report. The incident is described fulfillment for it an event 
report, which is done by BuUnCoor following an 
established electronic format. 

Act. D Sending the event report 
to GeCoorPr 

The BuUnCoor send by email the event to the GeCoorPr. 

Act. E Event record and 
sending to BuUnCoor 
Resp. Eval. 

The GeCoorPr records the event, identifies the direct 
cause and assigns the unit responsible for the evaluation, 
sending the recorded event to BuUnCoor responsible for 
the evaluation. 

Act. F Identification of root 
causes and proposed 
actions 

The BuUnCoor responsible for the evaluation determines 
and assigns the root causes and propose corrective and 
improvement actions to make, indicating: action 
number, description, priority, if require give training, the 
limit date of execution and the unit responsible for do it. 

Act. G End of the evaluation: 
record evaluation date 
and pass on to the open 
state. 

The end of the evaluation implies that the event becomes 
opened setting the valuation date, from this point it will 
proceed to execute the actions set out to correct it. 

Act. H End of the evaluation: 
sending actions to 
BuUnCoor Resp. Exec. 

When the BuUnCoor responsible for the evaluation 
indicates that it has finished (when all the actions must 
be implemented have been registered), the event and the 
whole of its information associated is sent to BuUnCoor 
of the units responsible for execution of the actions. 

Act. I Control and monitoring 
activities. 

The GeCoorPr performs control activities and 
monitoring the execution of actions to avoid 
unwarranted delays and coordinating the process. 

Act. J Execution and closing 
actions by units. 

The responsible for performing actions, execute them in 
time, indicating the date and documentation of closing, 
and inform to the GeCoorPr. 

Act. K Closing event when 
closing the last action. 

Once has closed the last action assigned to the event, it is 
considered closed (set status to closed) and terminates 
the process. 

Table 2. Activities of the knowledge acquisition and learning process 
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Part of the activities outlined can be automated at least partially by the system itself 
triggering (from the database manager) processes that are associated with certain events: 
 

Activity code Automation process 

Act. E The event is sent to BuUnCoor Resp. Eval. when the incident is 
recorded in the database. 

Act. G The state of the event is changed as opened and the valuation date is 
set, when the BuUnCoor Resp. Eval. indicates that has completed its 
evaluation. 

Act. H It is automatically sent the record of the event and the actions that are 
determined to take to the BuUnCoor Rep. Exec. (may be several), once 
the BuUnCoor Resp. Eval. indicates that it has finished it. 

Act. J Are reported (by sending a message) to GeCoorPr when is registered 
the closing date of each action. 

Act. K It changes the state of the event to the closed state when the closing 
date is assigned to the last action. 

Table 3. Activities which trigger automation processes 

Figure 3 shows the flowchart of the process which has been described, indicating in grey 
colour the activities that are partially automated. 

4.4 Model specification of organizational learning 

The process of knowledge acquisition and organizational learning from the analysis of 
operational experience can be modeled formally applying the theory of Petri nets. This 
technical of specification is used with the purpose of any organization can develop and 
implement the process through an information system that helps to realize an efficient 
management of workflow and the issues analyzed. 
The Petri net model presented allows to specify a complex organizational process, of 
structured type, with a high level of detail, both with respect to the activities that should be 
considered as the flow of information and communication that occur. 
The organizational learning model presented has been implemented successfully in 
Nuclenor, company with 400 employees that manages the nuclear power plant of St. Mª de 
Garoña in Spain. The results achieved reveal a high degree of involvement of company staff 
in the communication of events and their active participation in all phases. For reasons of 
confidentiality does not provide specific data of the company in this regard, although it is an 
intensive program in knowledge management, both for the number of events analyzed 
(knowledge creation) as the quantity of actions implemented (organizational improvement) 
and knowledge sharing. 
The experiences analyzed are a shared knowledge base that is available to all departments 
and personnel of the company, so that in the resolution of any problem or incident go first 
to the existing knowledge base and take into consideration the results derived from the 
analysis of similar operational experiences. By the importance of enhancing the security and 
efficiency of the installation, being an industrial company which is part of an strategic 
sector, this knowledge base also includes experiences reported by other Spanish and 
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international nuclear plants, so that the incidents could be applied to the nuclear plant are 
analyzed with the purpose of learn from the experience of other companies in the sector and 
avoid similar situations in the future. 
The system now constitutes a program of organizational learning and continuous 

improvement for the company, which provides periodic evaluation of a set of performance 

indicators in the various departments and areas of the company (installation security, risk 

and health of people, internal management and environment). 

 

 

Fig. 3. Process diagram of knowledge acquisition and organizational learning 
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Based on the analysis performed in the preceding paragraphs, is presented below the 
workflow model that specifies the organizational learning process described in this chapter. 
 

 

Fig. 4. Model for knowledge acquisition and organizational learning 

5. Conclusion 

This chapter has been addressed the organizational learning as one of the key approaches of 
knowledge management. Knowledge and learning are closely related, the organizational 
learning is the ability of the organization, from existing knowledge, create new knowledge 
or extend the knowledge base of the organization. 
The organizations are complex systems in which the concept of learning can be applied to 
persons (individual learning) working teams (group learning) and organizations themselves 
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(organizational learning). Individuals learn from their experiences and errors, teams learn 
from shared experiences and work in groups and organizations learn from the activities and 
business processes that take place as part of their daily dynamic, in all these cases the 
experience is a key element of learning. 
For learning to occur in the organization is necessary to establish the structures and 
mechanisms to convert knowledge of individuals and teams into collective knowledge. It is 
not sufficient to know that the organization learns from its experience, letting the learning 
and knowledge acquisition are developed in natural and spontaneous form, but to 
maximize learning the organization needs to develop relational contexts, workflows and 
formal learning processes, which help to institutionalize the knowledge so that it can be 
shared and used by the entire organization. In this sense, the organization should develop a 
core competency, learn to learn. 
For the organization learn it is necessary to consider the perspectives: strategic, 
organizational, technological and human resources. In the strategic perspective will be 
necessary to align the organizational learning strategy with business strategy and objectives, 
in the organizational perspective will have been to create the structures and formal 
processes that support the learning strategy, in terms of technology will be require put into 
serve of the organization the technological advances to manage and share knowledge 
(collaborative systems and knowledge bases) and in the perspective of human resources will 
be necessary to coordinate human capital in a context of learning and knowledge sharing. 
Along the chapter has addressed all these issues and how organizations can acquire 
knowledge through the analysis of experience in their activities. It has presented a 
methodology based on the procedures of the nuclear industry that allows other companies 
to implement programs of knowledge acquisition and organizational learning. The 
organizational learning model has been presented allows to obtain a valuable information 
from the analysis and evaluation of daily experience, processes that together with taking 
preventive, corrective and training actions, can improve greatly the efficiency of operative 
and management processes, avoiding future non-compliance, human errors and potentially 
dangerous state for people, structures and components of the organization. 
The model of knowledge acquisition and organizational learning proposed has interest as 
empirical study, because it has been implemented successfully in the nuclear industry. This 
work has relevance to the business community because the model has been presented can be 
applied to other companies and activity sectors with the adaptations required for each 
particular business context. From an academic perspective, the case study makes 
contributions that allow contrast some of the theories of organizational learning and 
knowledge management have been shown in the review of literature, and may help to infer 
theory from practice in future works. 
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