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Abstract. Talented workforce is one of the main strengths in Europe to over-

come the economic crisis and address the challenges ahead. The most valuable 

knowledge the employees have, is tacit and, therefore, hard to utilize in the 

companies. This paper presents two alternative facilitation methods to capture 

tacit knowledge related to the manufacturing process, thus allowing the em-

ployees participate in activities developing the manufacturing process and the 

development of positive company culture. The first method focuses on opera-

tional tacit knowledge, and the latter method extracts the production related tac-

it knowledge from the project members. Both of the methods use facilitation to 

guide the employees through the experience-based learning process and provide 

support for information and knowledge sharing. 
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1 Introduction 

In the fast changing business environment, persistence in the same operating rou-

tines quickly becomes hazardous [1]. The organizations need to learn to adapt their 

routines, especially if the actions do not produce the intended outcome, or they pro-

duce an undesirable outcome. Organizations can learn when they have a shared vision 

of their aspirations and the future [2]. The vision requires management commitment, 

which is visible in the investment they made in resources and work processes, sup-

porting learning in the organization [3].  

In a socially sustainable corporate culture, the individuals can thrive, continuously 

develop their talents and use them in the industry [4]. When the work environment is 

stimulating, the employees are contributing themselves to the development of instruc-

tions and knowledge [5]. Internally generated ideas enable the employees to associate 

more strongly with the task, and to have greater commitment to it [6]. Committed 



employees are motivated and willing to put extra effort in their jobs [7]. As a result, 

they work more efficiently and improve their organizations’ possibilities to succeed. 

Also, socially sustainable organizations share knowledge between the organiza-

tional units [5]. Such an organization promotes participatory behaviour and encour-

ages the employees to take a broader view on their jobs, and to consider a wider varie-

ty of information, inputs and constraints in their decision making process [8]. Organi-

zation should fight the Not-Invented-Here (NIH) syndrome and emphasize that eve-

ryone can have a good idea [5]. NIH refers to the bias against using knowledge from 

other sources, i.e. people hesitate to share what they have and to use what others have 

[9, 10]. Also, a democratic organizational climate leads to the free exchange of the 

ideas and to more opportunities for the cross-functional knowledge fertilization, thus 

preventing localized and isolated problem solving.  

This paper presents two alternative facilitation methods, which allow the employ-

ees to capture tacit knowledge related to manufacturing process. The employees can 

participate in activities developing the manufacturing process and the development of 

positive company culture. Involving the employees in the process development, the 

company encourages socially sustainable corporate culture, where the employees can 

develop and use their talents. Also, the employees are invited to contribute to the 

development of instructions and knowledge. The first method focuses on operational 

tacit knowledge, and the latter method extracts the production related tacit knowledge 

from the project members. The methods also support experiential learning in the pro-

jects, as well as, information and knowledge sharing in the organization. 

2 Tacit knowledge in organizations 

An increasing number of the organizations use projects and team working to 

achieve the objectives, and to adapt to the changing business environment. Projects 

generate a vast amount of knowledge on the organizational processes, as well as, 

technical knowledge on the products [11]. Created knowledge is mostly tacit in nature 

and such knowledge cannot be taught, trained or educated, but it can be only learnt 

and the learning process takes time [13].  

Physical face-to-face experiences are the key to conversion and transfer of tacit 

knowledge [14]. [1] see that by sharing their individual experience and comparing 

their opinions with those of their colleagues, the project members can achieve an 

important level of understanding of the causal mechanisms intervening between the 

actions required to execute a certain task, and of the performance the outcome pro-

duces.  

The problem of knowing who knows what, grows with the size of the organization 

and finding a person with relevant tacit knowledge may not be easy [15]. Small com-

panies can list their employees’ skills (e.g. related to manufacturing tools) in a spread-

sheet and the production supervisor knows the staff, their skills and experiences, 

based on his experience [16]. Dependency on tacit knowledge only creates a huge risk 

for the organization. For example, especially small companies do not usually have 

proper manufacturing IT systems in use. When the manufacturing planning and con-



trol activities are done based on the tacit knowledge of the production planner or su-

pervisor, then nobody knows how to update the manufacturing plan, if the person is 

absent. Often the Excel spreadsheets used for production planning and scheduling, are 

only available and understandable for the person who created them.  

Another troublesome aspect of tacit knowledge, is its elusiveness [12]. There may 

not be effective ways in the organization to elicit tacit knowledge from the individu-

als, or the organization’s culture might actively discourage knowledge sharing, either 

deliberately or incidentally [17]. Also, people may not be fully aware of their tacit 

knowledge or they do not have any personal need to make it explicit, or there is a 

potential risk of losing power and competitive advantage, when making tacit 

knowledge explicit [12]. Especially in small manufacturing companies, systematic 

practices for capturing and sharing tacit knowledge are rare [16].  

Some authors (e.g. [18]) think that tacit knowledge needs to be made explicit for 

sharing, thus making codification an essential step in leveraging the value of 

knowledge in the organization. Knowledge codification allows knowledge to be ac-

cessed and used by some others, sometime in the future, and it is not dependent on the 

personal networking [19]. However, the effort to reduce tacit knowledge nearly al-

ways skews knowledge and separates it from its vital context [11].  

3 Learning from the past 

The organization cannot learn from the projects, unless the project members’ 

knowledge is articulated and transferred to the others [20]. Knowledge from project to 

project flows through direct and detoured transfers [21]. The mediums of direct trans-

fers are mainly employees, who directly move to the next project with knowledge 

achieved from the previous project. Detoured transfers occur through e.g. knowledge 

repositories, company manuals, training programs and work processes.  

Lessons learned is any form of knowledge, gained from the direct experience, suc-

cessful or otherwise, to improve the performance in the future [21]. Everyone benefits 

from reviewing past activities and decisions, to learn what worked, what did not, what 

can be changed and what must be managed. Usually, the projects are not willing to 

invest much time in the learning activities, because that time is taken away from other 

responsibilities, which have a higher priority [9]. Therefore, the learning process 

needs to be prompted and structured, to be meaningful and useful for the projects. 

In most business organizations, failure and fault are virtually inseparable, and ex-

amining past activities in depth is emotionally unpleasant and can chip away the indi-

vidual’s self-esteem [22]. In the end, learning from the past is reliant upon the project 

members’ willingness to admit mistakes or deficiencies in their actions, to engage in 

conversation about those issues, and to subject themselves and their experience to the 

constructive criticism of their peers [3].  

The willingness to expose oneself is related to the perceived quality of their peer 

relationship. Therefore, the way the project evaluation is facilitated, is crucial [12]. 

Facilitation is a process in which a person, the facilitator, helps a group of people 

complete their work and improves the way the group works together [23, 24]. Facili-



tation can reduce the cultural, professional or organizational barriers, which make 

communicating difficult [25]. Facilitation also emphasizes learning from the process. 

This requires that the participants are offered tools to reflect on their experience [24]. 

3.1 Capturing operational lessons learned  

A facilitation method was created for capturing the lessons learned in the project 

teams, to improve the project routines either in the own project (in the later phase of 

the project) or to propose new ways of working for some other project [26]. The de-

scribed facilitation method accommodates two approaches to learning: social con-

structive approach (e.g. [27]) and experiential learning theory (e.g.[28]). It also uses 

ideas from the model of single-loop and double-loop learning (e.g. [29]), the 4i 

framework of organizational learning [30] and the theory of organizational knowledge 

creation (e.g.[31]).  

The facilitation method to capture operational tacit knowledge is divided into three 

phases: activities prior, during and after the workshop [26]. Prior the workshop, the 

facilitator and the project leader discuss the facilitation method, the project group, the 

workshop goals and the practicalities. Workshop activities are illustrated in Figure 1.  

 

 

Fig. 1. Phases in lessons learned workshop 

The workshop begins with a project history presentation, which defines the time-

line of the activities under discussion, as well as, establishes a common ground for the 

conversations in the workshop. Then, the workshop participants select the topics for 

further analysis, to be done in the small groups, as well as, the target project for the 

learnings. The participants decide themselves, which topics are discussed and ana-

lysed in small groups. This allows the participants to concentrate on what they believe 

is important. The analysis includes a scale question related to the project performance 

and brainstorming ideas. The participants are assigned to small groups and they use a 

worksheet to document 

 Activities and invested resources, which contributed to the project performance 

concerning the selected topic. 

 Activities the project did not perform or resources they did not have, but which 

could have contributed to the project’s success. 

They also describe how they would have acted if they had the knowledge they cur-

rently have and all the resources available. The template guides the participants to 

convert their tacit knowledge into explicit, and document it. Each small group pre-



sents their analysis and the others have a possibility to comment on the results. Then, 

the participants plan how they are going to proceed with the captured lessons learned.  

After the workshop, the project implements the agreed plan, and either transfers the 

learnings to the identified target project, or uses the improvement ideas to modify the 

project’s own routines. The participants review the meeting minutes and the minutes 

they are made available for others in the organization. The captured lessons learned 

and the improvement ideas are also delivered to the function or team responsible for 

the operational development in the organization, because the ideas can be used in 

improving the organizational routines. 

Example A: A manufacturing project was preparing for mass-production phase. 

Members from the target project, i.e. a similar manufacturing project in their early 

phase, were invited to the workshop to ensure efficient knowledge transfer. The pro-

ject was the first of a kind in the organization, and there had been many challenges 

and issues, which the participants wanted to discuss. The analysed topics were related 

to the product data management and the cooperation with the customer. The created 

improvement ideas formed a basis for a discussion related to the needed changes in 

the operational mode to support the new type of projects.  

3.2 Capturing production related knowledge  

In this facilitation method, the project members model and analyse the production 

process and share their experiences on the production using Design Reasoning Pattern 

(DRP) principles [32]. With the help of a facilitator, the participants make the produc-

tion phases and sub-deliverables explicit by modelling the existing production process 

into logical information flow and focusing only on value adding elements. The meth-

od is divided into six phases, which can be divided into several workshops. Phases in 

the method are illustrated in Figure 2.  

 

 

Fig. 2. Phases in the Design Reasoning Method 

First, the participants define the goals for the analysis. Then, the broader domains 

(i.e. functional areas of the production or organizational areas), list of sub-

deliverables for each domain and the design decision elements are mapped. In the 

third phase, the identified elements are aligned into a process description by dividing 



the sub-deliverables into life cycle phases and linking deliverables into a logical se-

quential flow. Also, the relevant checkpoints in the production are defined. 

In the fourth phase of the method, the participants define time, money, human and 

material resource allocations into production phases, to identify the whole spectrum 

of production process’ information, material, work and control flows and the critical 

path of the process. Then, the explicit production process is analysed with chosen 

metrics (e.g. how much of the current errors in the production are caused by lack of 

information of right product specifications or by inefficient information transfer with-

in production process or what are critical production phases to be improved). Finally, 

the participants are able to identify the important learnings, the points of potential 

improvement in the production process and the solutions to make the improvements 

happen. 

Creating the logical relations between the design elements allows the participants 

to develop a shared understanding regarding the production process. More important-

ly, by joining the different experiences of the participants together not just makes tacit 

knowledge explicit, but creates totally new knowledge for participants. DRP also 

helps the project to create a common language which, in turn, facilitates knowledge 

sharing in the project. 

Example B: A company was trying to find the root cause for a problem in a new 

manufacturing line. The problem solving had already taken over 1700 man hours and 

the root cause for the problem was still unknown. Then, the company used 70 man 

hours to create a model with the DRP method and re-test the manufacturing process. 

The root cause for the problem was located outside the scope the quality system relat-

ed parameters. The company estimated that the created DRP model was worth of one 

man year of labour. 

4 Conclusions 

Both facilitation methods support the idea of learning organization, which is seen 

as one of the important aspects of socially sustainable manufacturing. If the employ-

ees learn from their experience, then they can suggest modifications to the ways of 

working. Additionally, the employees are involved in defining the routines they ought 

to follow. Presented facilitation methods increase tacit knowledge sharing, as well as, 

enhance communication and openness in the organization, thus leading to better un-

derstanding of the whole, i.e. how a person’s work and decisions affect to everything 

else. The methods also support shared leadership in projects and provide better possi-

bilities for employee involvement, as all project members can contribute to defining 

common plans or ways of working. This, in turn, increases employees’ motivation 

and commitment to the organization, and provides opportunities for the organization 

to succeed. 

In manufacturing companies, capturing lessons learned can be used to suggest the 

most effortless, yet effective, ways of working or to agree common rules. Design 

reasoning patterns produce new system level knowledge and enhance the employees’ 

understanding regarding the manufacturing functionalities and the dependencies be-



tween them. For example, it has been noted that in the production environment the 

production operators are not able to make self-directed decisions e.g. related to the 

feasible order of the jobs. This is partly due to the lack of real time information trans-

parency (IT system issue) but also lack of understanding of the whole. Therefore, 

making the factory floor workers to participate to such facilitated sessions could be 

beneficial for the company to enhance the production to flow and to reduce lead time.  

The presented methods could be combined so, that the production development 

needs are analysed with the DRP method and then, as part of the change process, the 

earlier production changes are analysed with lessons learned method to find out the 

most effective ways of implementing changes. However, the methods require a sup-

porting organizational culture, which may not be present in the small manufacturing 

companies at the moment. Also, the DRP method might be too complex for a small 

manufacturing company which does not have own product development functions. 

Additionally, the methods do not directly enhance the availability of production relat-

ed information needed for design for manufacturing, design for assembly and design 

for assembly automation. 
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