
1 
 

 

New Methodologies of Integrated Development in 

Aeronautical Structures 

Implementation of a Knowledge Management Strategy in CEIIA 

 

João Filipe Caetano de Santana 

Master's degree in Aerospace Engineering 

 

Keywords: Knowledge, Management, Aeronautical, Structures, CEIIA  

 

ABSTRACT 

Nowadays, the Aerospace and 

Aeronautical markets are extremely 

competitive environments that handle quite 

considerable amounts of money and where an 

organization’s success relies on the way of 

how its knowledge is applied in projects. A 

good Knowledge Management (KM) leads to a 

more efficient and effective knowledge 

application in a company, which is reflected in 

the quality of the final product and also in its 

profits. A great number of well known 

companies such as Airbus or Boeing have 

Knowledge Management Systems applied to 

its methodologies which is reflected in their 

performance.[1-3]  

This project aims to study the best way 

of implementing a KM strategy in the 

Aeronautical Unit (AU) of Centro para a 

Excelência e Inovação na Indústria Automóvel 

(CEIIA), applied to the development of 

Aeronautical Structures. The developed 

strategy in this thesis intents to match AU’s 

way of working, goals and necessities, as well 

as surpass the difficulties experienced by the 

workers. This strategy is only directed to the 

company’s Stress and Design areas, since 

these are the ones with more workload, which 

makes them perfect models to test the 

strategy’s suitability. As a first step, this 

strategy aims to organize and identify the 

knowledge created by AU and also the one 

stored in workers, thus this is the AU’s initiation 

(and also CEIIA’s) in the KM’s world. The 

implementation’s cost was evaluated and 

measured in working hours distributed by the 

strategy’s distinct phases and processes. 

 

1 – INTRODUCTION 

The ultimate goal of the KM philosophy 

and its methodologies is to manage the 

company’s knowledge through policies and 

strategies that enable its free circulation and 

effective dissemination. Capturing and 
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transmitting knowledge through company’s 

employees allows them to store knowledge 

(avoiding its loss), learn from past situations 

and also opens the possibility of creating new 

knowledge. KM gathers the sufficient 

conditions to transform a company in a more 

adaptive, innovative, intelligent and 

sustainable one.[4] 

The Aeronautical industry is one of the 

toughest to prevail, since it is ruled by 

restrictive and exigent rules, intense 

competition, safety concerns and considerable 

amounts of money.[5] The fact that this 

industry is technology and knowledge 

depended, makes the use of KM 

methodologies a big advantage, since it 

improves the company’s performance, quality 

and interaction between different engineering 

areas.[5-8] KM is not a new theme around the 

aerospace and aeronautical companies, where 

its impact has been growing through these last 

two decades[6, 7] and where big organizations 

such as Boeing[1] or ESA[2, 3] are currently 

using a KM System.  

A well succeeded KM implementation 

would certainly be a big acquisition for AU, 

optimizing its procedures and consequently 

reducing its costs, improving the quality of its 

products and helping to better achieve its 

objectives, turning into a great tool and 

competitive advantage in the aeronautical 

business.[2, 5- 8] 

 

2 – KNOWLEDGE 

MANAGEMENT – STATE OF ART 

2.1 – What is Knowledge? 

According to Nonaka et al, cited on [6], 

“Knowledge is one of those concepts that is 

extremely meaningful, positive, promising and 

hard to pin down”.  Knowledge comes from the 

understanding and interpretation of Information 

and it is usually associated to its possible 

application. Unlike Information, Knowledge 

only exists within people and is constant and 

personal, thus its comprehension only 

depends on the personal capacity of 

interpretation and assimilation along with the 

time and context of the situation.[2, 6] 

Depending on its characteristics, 

knowledge can be classified in two distinct 

types: explicit knowledge and tacit knowledge. 

Explicit knowledge is the kind of knowledge 

that can be communicated and shared through 

technology systems, scientific formulas or even 

product specification (e.g., documented 

concepts, laws, videos, etc.), without loss of 

data or information. It is formal, systematic and 

easily captured. On the other hand, Tacit 

Knowledge is totally personal and hard to 

transfer, disseminate or preserve. Usually it is 

hard to express and is always linked to 

technical abilities that outcome for 

experience.[2, 4, 6, 7] Tacit knowledge is far 

more complex than explicit knowledge, which 

implies the use of different methods for 

capturing and disseminate it. The transference 

of this kind of knowledge is usually made 

through personal interaction (such as teaching 

or mentoring) and its assimilation takes more 

time. 

An organization’s knowledge is 

measured through the knowledge of its 

employees. By creating, capturing and 

transferring their knowledge, they increase the 

organization’s knowledge and also its 

competitive advantage. This implication 

happens due to the knowledge’s capacity of 

solving problems, i.e., by acquiring the right 

knowledge and mastering it, the organization 

might solve a problem that was never solved 
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before, or solve an already existing problem in 

a more efficient way.[1, 6]. This represents a 

great vantage in an environment so 

competitive such as the Aeronautical and 

Aerospace market where the knowledge 

advantage can lead to wining bigger projects 

and very profitable contracts.  

2.2 What is Knowledge Management 

and what are its advantages? 

According to Cattell et 

al[6]:“Knowledge management is the 

systematic process that supports the 

continuous development of individual, group 

and organizational learning, and involves the 

creation, acquisition gathering, transforming, 

transfer and application of knowledge to 

achieve organizational objectives”. 

By storing knowledge and performing 

its correct dissemination, the organization 

assures that this does not leave the company, 

assuring its continuity and reusing, allowing 

the organization not to waste time and 

resources searching it and also avoiding to 

commit past mistakes.[1-3, 5, 6, 8]  

Besides these advantages, KM also 

promotes and develops the organization’s 

communication and inside cooperation, 

enabling the development of an efficient 

working process and consequently the creation 

of conditions to improve the quality of products 

and services.[1-3, 8] It is not just a way to 

preserve and share information and know-how, 

but also to help guarantee its own cost-

effective and qualitative evolution, since it 

allows to have a quicker answer to similar 

situations that occurred and the past and also 

a better perception of what expect.[3] 

As a discipline, KM changes the 

behavior of an organization and can be used 

as an advantage which would increase the 

company’s value and would also provide 

potential to evolve and expand. KM is the key 

driver for new knowledge, new ideas and new 

products - innovation.[2, 3, 8]  

2.3 – Knowledge Management Cycle 

Knowledge can go through many 

phases/states since its creation until its 

application, and each of these different stages 

has different procedures, according to its 

characteristic needs. The combination of these 

phases forms a cycle (represented on figure 

1), which is essential to understand, in order to 

implement an effective and efficient KM 

strategy that suits the organization’s goals and 

values.  

 

 

 

3 – CEIIA 

CEIIA is an innovation and engineering 

center composed by the main suppliers, 

associations, universities and public 

organizations related with the Portuguese and 

international Automotive and Aeronautical 

industries. CEIIA’s main headquarters is 

localized in Maia (Portugal) and has projects 

spread across Europe and Brazil. As an 

organization, CEIIA has the following goals in 

the mobility industry: 

 to enhance the competitiveness of mobility 

through international cooperation between 

the university and industry, developing 

products and market orientated solutions; 

Figure 1: KM Cycle. 
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 to promote the growth of Portuguese 

companies (belonging to the mobility 

industry) in the international supply 

courses; 

 to become a global reference on research, 

design, development, manufacture and 

testing of products and services for 

mobility industries around the world.[9] 

Currently, CEIIA is form by a total of 

170 workers, which 100 work in the AU. The 

distribution of employees through the different 

areas that compose CEIIA’s AU, is 

represented in figure 2.  

 

 

 

 

This organization is structured with the 

objective of achieving product realization and 

customer satisfaction. In the AU, Areas such 

as Finances, Business Development, Program 

Management and Quality (all of them included 

in the Management Area on figure 2) are 

support areas that work together with the Head 

of Unit (also included in the Management 

Area) on project’s development and technical 

areas activities. Each of the technical areas 

has at least one team, which is led by a Team 

Leader and all of them are guided by a Project 

Technical Manager that is responsible for all 

the teams working in a specific project. The 

Project Technical Managers of each area 

communicate between each in order to 

exchange information and data related to the 

project. When working in projects, all the 

relevant data (where it can be also included 

CFD files, Computer Aided Design (CAD) files, 

Stress Analysis files, etc.) and information is 

usually stored in the project’s folder system 

that it is located on a specific location in 

CEIIA’s intranet dedicated exclusively to the 

AU. Besides these procedures, the project’s 

information and knowledge is also 

disseminated through informal means like 

conversations or even by helping a fellow 

worker. 

 

4 – IMPLEMENTING A 

KNOWLEDGE MANAGEMENT 

STRATEGY IN CEIIA 

4.1 – The Strategy 

Since AU (as well as CEIIA) does not 

possess any kind of KM plan or strategy, it is 

important to identify the main difficulties and 

complains suffered by the workers, in order to 

attack them in an elaborated strategy. It is 

necessary to create an organized and 

functional structure that will allow KM to grow, 

change and adapt through the coming times, in 

order to have fully functional KM process 

where it is easy to create, innovate, capture 

and disseminate knowledge. 

It was conducted a query, In order to 

determinate what were the worker’s main 

difficulties, complains and problems when 

leading with knowledge’s search, capture and 

dissemination. There were selected 5 

experienced workers from Stress, Design, 

Aerodynamics, Quality and Electrical and 

Avionic Systems to perform this query. 

Through the collected answers it was possible 

to detect that there 5 common main root  

Figure 2: Aeronautical workers distribution through the 

different areas that compose CEIIA’s AU. 
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causes that were the source of all problems 

/complains:  

 Organization 

  Communication 

  Work Culture 

  Knowledge Complexity  

 Knowledge Spectrum.  

This strategy was developed only 

taking in consideration the root cause 

Organization, thus, besides being the cause 

that generates more problems than the others 

(possessing a great number of problems in 

common with other root causes), it is also the 

one that affects more phases of the KM cycle. 

In addition to these facts, Work Culture and 

Communication are causes that are more 

related with the social sciences (which are 

subjects that get out of the scope of an 

Engineering Master thesis), while the 

Complexity of Knowledge is a permanent 

characteristic that can only be fought when 

there is a solid knowledge structure behind it, 

which makes the Organization the obvious 

choice to be the main target of this strategy. 

Figure 3 shows the list of difficulties that this 

strategy intents to surpass.  

It is also better to test this strategy in 

the areas with more workers and working load 

since these are complex environments that will 

help to modulate the strategy. Therefore, this 

strategy will be directed and applied to the 

Stress and Design areas. These areas 

possess a vast set of knowledge (mainly tacit 

knowledge) that is crucial to the development 

of Aeronautical Structures. This is also the 

target knowledge that this strategy intents to 

manage (represented on figure 4).  

 The developed strategy is divided in 

two distinct parts: 

 Knowledge Identification – find out what 

knowledge exists in CEIIA (especially tacit) 

 Knowledge Organization – know where 

the knowledge is stored (either tacit or 

explicit) 

Each of these parts possesses its 

specific goals (represented in figure 5) and 4 

phases each (having one phase in common). 

The structure of this strategy, along with the 

phases that constitute each part and their 

respective weight, are represented in figure 6.  

As seen in figures 5 and 6, all subjects 

that are related with the Organization part are 

marked in blue, while all that is related with the 

Identification part is marked in Orange. The 

strategy’s phases will be explained in the exact 

order that is presented in figure 6. 

 

 

 

Figure 3: Difficulties that the KM Strategy intends to solve. 
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Figure 5: Goals of each part of the KM strategy. 

Figure 6: KM strategy phases and respective weight. 

X – High level of knowledge  0 – Basic Level of Knowledge 

Figure 4: List of essential knowledge to perform Design and Stress functions. 
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Department’s Creation 

The first phase is the creation of a KM 

department, which belongs to the Organization 

part. This department would be enrolled of 

validate, apply and control the strategy 

development along with AU’s knowledge. It 

would be formed by experience workers who 

are used to AU’s working process and would 

be in charge of monitoring each implemented 

tool and measure along with its application and 

respective output. This department would 

possess 2 distinct roles, vertically organized by 

the following order: 

 Knowledge Management Leader (KML) 

 Knowledge Management Officer (KMO) 

The KML would be the Head of the KM 

Department, in charge of controlling and 

managing the entire KM strategy in a global 

scale. He would be responsible for validating 

knowledge processes (such as knowledge 

capture or transference processes), evaluating 

the strategy’s efficiency, expenses and 

outcomes and consequently, any necessary 

alteration in order achieve the strategy’s goals. 

The KMO would act only in a single 

area (Stress or Design), being responsible for 

the area knowledge in a specific project, 

controlling the internal KM processes and also 

easing the transference of knowledge and 

information between different areas. The KMO 

would need to be fully aware of the projects 

development and understand the implemented 

tools and methodologies along with its 

objectives, in order to promote its use. This 

role would also be responsible for validating 

knowledge, knowing which knowledge it is 

necessary for the project, if it is stored in AU 

and what is the best way to capture/transfer it.  

After creating the department the first 

step would be to call a meeting to discuss the 

following topics: 

1. Clarify roles and functions; 

2. Align and clarify the strategy details; 

3. Establish Knowledge’s processes 

and its applicability; 

4. Establish deadlines between 

phases; 

These types of meetings decide the 

strategy’s course and its details. These should 

occur periodically (the period should be 

determined by the department), in order to 

keep track of the strategy’s development and 

also to be able to adapt it to the real situation.  

Survey of Competences 

This second phase intents to collect 

the employees’ past experiences in projects 

(inside and outside CEIIA), skills (e.g. 

experience in CATIA V5), performed functions, 

studies and important aspects that would help 

to characterize a worker’s knowledge profile. 

This information will be registered in iCEIIA’s  

(CEIIA’s social network) personal profile, which 

already possesses the ideal structure to store 

this information. This process would be 

controlled and validated by the KMO. 

Knowledge Analysis 

In the third phase, a comparison is 

made (throughout the analysis of the iCEIIA’s 

profile information) between the workers 

knowledge and the required knowledge to fulfill 

their respective roles in an efficient way. This 

phase allows to identify which tacit knowledge 

lies on AU, who possess it and is able to 

transfer it. This analysis is made taking into 

account AU’s actual and future needs and it is 

performed by the KMO’s. 

Study of Knowledge Subprocesses 
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The fourth phase analyzes which is the 

best way to capture or transfer the knowledge 

identified in the previous phase, taking into 

account the situation of the knowledge 

possessor, the number of workers who need to 

capture this knowledge, as well as the 

complexity of it.  The participants of this phase 

will be the KMO’s, since they are the ones in 

charge of analyzing and decide the best way to 

transfer or capture knowledge in each 

situation.  

Application 

This phase intends to put in action all 

the planed processes that were established in 

the previous phase. As in the last phase, the 

KMO’s are the ones who control it, since they 

control the established processes, assuring its 

efficiency and purpose is achieved. They 

evaluate the processes and propose 

alterations or the inclusion of new ones to the 

KML, since he is the one who validates the list 

of processes. It is also necessary to take in 

consideration that after overcoming the 

knowledge GAPS, the user have to update its 

profile in iCEIIA, in order to update the 

description about its know-how. This process is 

also controlled by the KMO’s, who have to 

verify if the profiles are updated. 

Tool Implementation 

The fourth phase consists in the 

implementation of two IT tools: the Yellow 

Pages and the Quantifier. The goal of the 

Yellow Pages is to be able to find a worker in 

the organization through its functions, working 

projects (passed and current), specializations, 

among other factors. This tool allows to find 

who knows what inside AU, in order to help 

solving problems, perform workshops, or 

disseminate knowledge in any other way. This 

tool works as a localizer of tacit knowledge. 

The Quantifier is a tool that permits to 

count the times that a certain document has 

been useful for project information, in order to 

determinate which knowledge is crucial inside 

a project and where it is located. This tool 

works as a localizer of explicit knowledge. 

Both of these tools are expected to be 

developed by CEIIA’s IT department and 

monitored by the KMO’s who know how it 

works and promotes its use to the other 

workers.  

Maintenance 

The final phase of the Organization 

aims to control all the established processes in 

the previous phases, in order to have an agile 

strategy that is able to adapt to what the future 

will bring (such as different goals, different 

necessities or other eventualities). 

As maintenance processes the KM 

department would have to: 

 Verify that iCEIIA’s personal profile is 

properly filled every time that a new 

employee enters in CEIIA or a former 

employee’s information is outdated 

(because he participated in a new project 

or acquired a new training). 

 To perform a Knowledge Analysis phase 

every time a new project is started. 

 KMO’s, Team Leaders and Project 

Technical Managers must be aware of the 

knowledge level in their areas. 

 Verify the efficiency of the knowledge 

processes and update or change it 

according to its necessities. 

 Control the inserted tools usage and 

performance and communicate problems 

to the IT department. 

4.2 – Strategy’s Cost and Metrics 

Due to the abstract and complex 

nature of knowledge, predicting the 
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quantitative outcome of a KM strategy, without 

any previous background, becomes an 

inaccurate and unpredictable job. However, a 

set of measurable goals were established 

(along with a respective deadline), that will 

help to evaluate the strategy’s effectiveness 

and suitable to its real situation. 

In order to have a quantitative target in 

the KM Strategy, it is necessary to establish 

quantitative milestones, so that the KM 

Department can keep track of the strategy’s 

development and suitability. The established 

goals are predicted values for the strategy’s 

outcome, a year after the first implementation 

day: 

 Having a minimum of 70% of the iCEIIA 

profiles correctly filled and updated; 

 The IT tools Yellow Pages and Quantifiers 

have to be completely functional and 

without flaws, six months after the first day 

of implementation, in most. 

 At least 50% of the workers have to 

understand and work with the IT tools 

Yellow Pages and Quantifiers; 

 More than 65% of the detected flaws were 

attempted to solve. 

 At least 50% of the detected flaws were 

successively solved. 

 Understand if the strategy is effective to 

AU’s actual situation.  

It is estimated that the total duration of 

this implementation (from phase 1 to 6) should 

be of 18 weeks (i.e., 4,5 months), and that 

would  cost a total of 6393 working hours. 

However, after implementing the 

strategy, it is possible to measure the Return of 

Investment (ROI) with more precision. ROI 

should also be calculated annually, thus KM 

does not give results right after its 

implementation and ROI’s calculation requires 

mature information in order to be reliable. With 

the gained experience and gathered data from 

the calculation of the first ROI, it is possible to 

elaborate a more quantitative prediction and 

judgment about the KM’s role in AU. However, 

it is necessary to establish intermediate 

evaluations that allow studying the strategy’s 

evolution and adapt it to the AU’s necessities.  

 

5 – CONCLUSION 

It is predicted that the implementation 

of the elaborated strategy would imply in the 

following advantages/benefits to AU: 

 Identification and Organization of AU’s 

knowledge (either tacit or explicit); 

 Identification of Knowledge Gaps among 

workers, as well as the best way to 

surpass them; 

 Improvement of access to knowledge or 

knowledge possessors; 

 Faster knowledge dissemination and 

application; 

 Decrease the Knowledge discrepancy 

among employees; 

 Increase the worker’s knowledge level; 

 Faster Development of AS; 

 Increase of AS’s quality; 

 Reduction of the Development’s cost. 

It is impossible to obtain immediately 

outcome of this strategy, due to its content’s 

nature. One year after the implementation is 

finished, is the minimum time to recover proper 

data that will allow to evaluate the strategy’s 

suitability and also to make a more quantitative 

prediction for future outcome. Since the total 

implementation time is 4,5 months, the 

evaluation of the strategy should be made 1 

year and 4,5 months after the first 

implementation day, this is, if the strategy does 
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not suffer any kind of significant drawback that 

would delay the established processes. 

This thesis does not present the 

outcome of this strategy, since its application 

and data gathering to perform a reliable ROI 

calculation would consume almost 1,5 year 

which already gets out of the established time 

to perform a Master Thesis. 

However, the strategy’s 

implementation and respective intermediate 

evaluations are future work to be done, where 

it is expected that the strategy might suffer 

changes in the future, since it must adapt to 

the upcoming eventualities, such as: strategy’s 

suitability, unforeseen situations (that are only 

perceived in practice), industry’s demands, 

changing of AU’s necessities and goals or 

technology’s progress. It is necessary to 

change it until it reaches success and is able 

to accomplish its goals. 

After proving that the strategy is 

successful, it is necessary to evolve it, either 

by aiming to improve/solve the remaining 

difficulties addressed by the workers (in table 

3.3), searching for new challenges or looking 

for other goals inside KM (such as innovation 

methods). Finally, the strategy’s target should 

increase its scope and become addressed to 

all AU or even all organization, turning CEIIA in 

a complete KM working company.  
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