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1. Introduction
The aerospace industry in Portugal has two main players: OGMA – Indústria Aeronáutica de Portugal, S.A
and TAP Manutenção e Engenharia (TAP M&E). These two companies operate in the aeronautical sector,
mainly in the maintenance field. Although, we can find a large group of SMEs wich have an activity, nonexclusively in some cases, in providing the aerospace industry. These possess a high level of technological
advanced manufacturing services and being some of them subsidiaries of international groups they are
positioned in tier 3 and 4, manufacturing aerospace products and providing related services. Recently a
third major player has joined the country, Embraer, which was already a shareholder of OGMA, by enlarging
significantly its factory, at Évora, in 2016, with a substantial investment, € 150M estimated, for two
manufacturing units of aeroplane components.
Traditionally, Portugal in this sector has assured activities with lower added-value related with
manufacturing and commercialization. Gradually, it has performed some more complex activities as
assemblage, outsourcing, co-manufacturing and production of components.
The strategical thinking in the country has led the authorities to support the search and identification of
opportunities abroad for Portuguese companies. The plan has been for companies to assume a deeper
participation in aircraft construction, in the development (conception and design) and in the production of
parts, systems, or the whole aircraft. This strategy is being executed by several entities, private and public,
and it will be embodied through anchoring a big size project supporting an aerospace cluster in Portugal.
Simultaneously, the aim is to use advanced manufacturing technology existing knowledge in Portuguese
SME’s that are already working for aerospace industry and enlarge its percentage of services supply to this
sector while enhancing their technological competences. Ultimately, the aim would be to assure the entire
development and production of aircrafts.
At the same time, the promotion of the country to attract foreign investment in the sector has been
conducted with recognized success.
However, the Portuguese government’s approach to the aerospace industry has been marked by a change
from direct financial support to a stronger commercial relation, since the direct support would not be
sustainable after the inevitable reduction of available budget for defence. Consequently, the government
has encouraged merges so that the industry can benefit from important synergies, which enable them to
obtain higher values, lower costs, reducing the development costs and the associated risk. Therefore, the
aerospace manufacturers have pursued partnerships, such as those agreed between Airbus and Salvador
Caetano; or that of Embraer, Almadesign, Amorim Cork, Couro Azul, Inegi and Set, which led to the
embodiment of the Project LIFE. The PAIC Consortium, as a result of 14 Portuguese companies partnership
and R&D centres. This is important because the results, although solid, take long term development cycles.1
Portugal’s participation in space activities can bring great benefits to Portuguese society, if based on clear
decisions, reasonable funding levels and appropriate management. Therefore and, in accordance with the
R&D national strategy for space (2004), these benefits can be translated in: internationalisation, highly
qualified employment, knowledge transfer, social impact, national recognition. After all, due to the large
investment in cutting-edge technology, best practice and knowledge spread, it is a sector that has a
substantial knock-on effect (especially on SMEs2) in establishing highly skilled jobs. 3
Portugal can also rely on the promise of an increasingly skilful workforce, being on top of EU countries for
number of PhDs per 1,000 inhabitants, with 40% of university students, enrolled in engineering and science,
1

https://fenix.tecnico.ulisboa.pt/downloadFile/395143242118/Resumo_AR.pdf
http://www.abepro.org.br/biblioteca/icieom2012_submission_34.pdf
3 Ibid
2
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figure that has been growing by 30% a year since 2011. And sector-wise, in the academic year 2016/2017
Aerospace Engineering was the degree with the highest entry grades, surpassing Medicine for the first time.

2. Market size and characteristics
The European aviation industry as a whole is strongly competitive: it delivers some of the best products and
services of this sector worldwide and it accounts for more than 40% of the global market.4
To change the fact that Portugal represented a relatively small portion of the gross investments within the
EU countries members of the European Space Agency (ESA), in 2012, and despite being hit by a severe crisis,
the Portuguese government undertook a strategic investment commitment for the following three years
(2013-2015), pledging a subscription to the so-called ESA Optional Programs, which would best adapt the
national space industry’s requirements and response capabilities. Mindful of the financial difficulties that
the country faces, PROESPAÇO (Portuguese Association of Space Industries) asked the Government to
restore the level of state investment in ESA programs to that of the previous decade, namely some €36
million for the entire three years.
In spite of the size of the Portuguese aerospace industry not be comparable to other countries, it is a leading
industry: in fact, Portugal can boast being the 6th most technologically advanced in the industry worldwide.
The country offers an extensive range of skills within the aeronautic industry, both civil and defence
applications. In total, there are around 140 aerospace-related companies’ countrywide, comprising 7,000
jobs and a gross sales turnover of about 680 M€.5 It was assured a strong presence in international
aerospace R&D and Innovation programmes, through active participation in R&D and Innovation
Framework Programmes, of the European Space Agency (ESA), European Aviation and Safety Agency
(EASA), and a direct involvement in some of the major aeronautical programmes worldwide was attained
such as Embraer KC-390, AugustaWestland AW609 tilt-rotor or EADS-CASA C-295.
Its greatest asset is probably the technical expertise and competence of Portuguese professionals in
structures and materials, advanced manufacturing, industrial engineering, system integration and
simulation and technology application for existing and next-generation aerospace systems.6
According to José Marcelino, chairman of the Portuguese Aerospace Industry Association, the aeronautic
industry accounted for 1% of Portuguese GDP in 2015 and, by 2025 it will have duplicated its sales, reaching
2% of national GDP through the capitalization due to EU funds and the maturity of the automobile sector,
strictly connected to aeronautic.
Most of the aerospace manufacture activity in Portugal focuses on MRO (Maintenance, Repair and
Overhaul). Such sector is dominated by two large companies: OGMA and TAP ME, whose major operations
include A, C and D checks, avionics repair, engine repair and aircraft painting. Aircraft types include Airbus
models (except A380), Boeing 707, 727 and 737 family, all Embraer models, Lockheed Martin models, Bell
helicopters, Cessna training aircrafts, among others; while there is a universe of SMEs, located around the
airports of Lisbon and Oporto, or at Évora, Alverca and Tires airfields, working on line maintenance for
smaller aircrafts.7
The manufacture industry works mainly for exporting and is a niche, highly innovative and profitable
industry. The industry relies on a highly-qualified workforce, where there is a value added per employee of
four times the national average. Thanks to the considerable accumulated knowledge in specialized
products, services and technologies, the Portuguese manufacture stands out in the global aviation industry
and small enterprises take the prime role being subcontracted by giants like Thales Alenia Space, Airbus
Defence & Space, etc.

http://www.esa.int/por/ESA_in_your_country/Portugal
Data from 2013 report of aicep (Trade and Investment Agency of the Portuguese Government)
6 http://ani.pt/wp-content/uploads/PortugueseProfiles.pdf
7 http://paginas.fe.up.pt/clme/icem15/ICEM15_CD/data/papers/2996.pdf/ http://paginas.fe.up.pt/clme/
4
5
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Other decisive element that boosted the aerospace industry allowing some reliability on the sector was the
creation of the Portuguese Aerospace “cluster”. Aerospace industry clusters do not work in the traditional
way that business clusters normally do. These are a geographic concentration of interconnected businesses,
suppliers, and associated institutions in a particular field. The Aerospace industry cluster are an aggregate
of companies, normally OEM, that supply tier 1 company(ies), wide bigger organizations, although the
demand of this big companies, is not local, but global coming from outside of the cluster(region), from other
countries. Aircrafts are worldwide products and markets operate globally (Niosi & Zhegu, 2005, p. 5).
The cluster was a later consequence from efforts to develop the automotive industry in the country. It was
created a Mobility Industry Technology and Competitivity Pole with the objective of positioning Portugal as
a reference in the research, conception, development, manufacturing and testing of products and services
for the mobility industry. This Mobility Industry Technology and Competitivity Pole has turned into a key
support for both industries: automotive and aerospace. Additionally, the rising of the cluster is directly
connected with the Embraer and AugustaWestleand investments.
Its development has relied in one of the main guidelines of the Mobility Industry TCP: to diversify the
automotive supplying activities into the aerospace industry value-chain.
The CEIIA, Centre of Engineering and Product Development that designs, implements and
operates innovative products and systems with major players in the aeronautic, mobility, naval/offshore
and automotive industries was named to manage and drive the development of the Mobility Industry TCP.8
In this way, it was planned to:


Consolidate technological foundations in aero structures and IT;



Qualify the supplying chain around OGMA and Embraer;



Attract new investment;



To develop specialized know-how for this industry;

This strategy has helped to consubstantiate the cluster policy in the country, instead of regional clusters
with clearly lack of capacity for an international representation.
Several organizations have emerged showing the maturity of the specialization of the sector. This one is
small but is being organized in highly interconnected clusters and consortia, such as PEMAS9,
AEROCLUSTER10, CEIIA11 and AED12. The latter puts together the industrial federations of Aeronautic, Space
and Defence, it is therefore a grouping of industrial clusters with a gross annual turnover of roughly € 1.8M,
around 70 companies and almost 20,000 people actively employed.13
On the other hand, PEMAS (the Portuguese Aerospace Industry Association) is arguably the prominent
cluster in the country, putting together almost 40 enterprises and over 13,500 specialists from different
areas of expertise in the academic, research and industrial fields. PEMAS is also Co-founder of the European
Aerospace Cluster Partnership presently counting 40 clusters from 13 countries and representing more than
6000 entities that proved to be an outstanding example of cooperation amongst clusters.14
Now, industry-wise Portugal is home to some top-level excellences. A prime one is in Évora, where Embraer,
world’s third largest manufacturer of commercial jets, largely invested in two Greenfield plants since 2012.
Embraer also played a key role in the embodiment of the project LIFE – Lighter, Integrated, Friendly and
Eco-Efficient Aircraft Cabin – a joint program of a consortium of Portuguese companies: Couro Azul, Amorim
Cork Composites, SET and INEGI, the industrial engineering institute of the University of Porto´s School of
Engineering, led by AlmaDesign. On the other hand, the Brazilian giant is also in the final stages of
http://www.pctdamobilidade.com/en/pctmobilidade#goalsContainer
http://www.pemas.pt/
10 http://www.aeroclusterportugal.pt/corporate/#about-us
11 https://www.ceiia.com/
12 http://www.aedportugal.pt/
13 https://fenix.tecnico.ulisboa.pt/downloadFile/395143242118/Resumo_AR.pdf
14 http://www.proespaco.pt/eng/index.html
8
9
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developing a new-class military air-lifter, the KC-390, for the designing and manufacturing of which,
Embraer relied on several Portuguese companies including OGMA.15
For what concerns the Labor Market, it was previously mentioned that the whole aeronautic industry in
Portugal comprises some 7,000 jobs; naturally, it involves highly-skilled, experienced professionals from
different fields and expertise. At first glance, the whole workforce is hereby divided between R&D and R&I
(universities, research centers) and industry (different size, position in the supply chain)16. What is to be
noted here, is that in Portugal, due to several factors, the general level of investment (as a percentage of
GDP) has been decreasing steadily since 2010.17
The reason why this is happening is because of two interrelated factors and one structural problem:
obviously, the financial crisis, but also due to the transition phase from one EU Funding Scheme to the next
(FP7 and QREN concluded at the end of 2013)18, while H2020 and especially Portugal 2020 need more than
a year to inject capitals into the system. On top of that, Portugal faces a weak cooperation between business
and academia, roughly a fifth of the European Average19, which tends to disincentive private investment in
R&D. Conversely, Portugal’s overall capacity of Research and Innovation has been growing steadily in the
past years. The reason for such inverted tendency, is the excellent performance that Portugal has been
registering during the years of FP7. In particular, in the aerospace, industry and academic institutions from
the area, have been the most successful in the FP7 Program, compared to other scientific fields.
The use of BIT in Portugal is relatively low. There are some Institutions of Higher Education which make
available training on this subject, but not a significant amount. Likewise, amongst private companies BIT is
relatively unknow by most of the companies. However, the interest in knowing and having access to this
genre of training or similar was plainly expressed. It shall be said that the terminology Business
Improvement Techniques (BIT) is not familiar for most of the aerospace industry Portuguese stakeholders,
but the subjects concerned are known and sometimes approached or/and used. We further develop this in
the 5. Needs Analysis.
In conclusion, to be able to discuss the future state of the industry, it is essential to look the country’s
performance and conduct in Research and Innovation since Portugal is, overall, a country rich in expertise
and human capital, but small in terms of investment capacity. In fact, the national strategy can be summed
up as a strategic governmental support with European. Therefore, the idea is to use EU funds to leverage
economic growth, supporting regional development and support technology transfer to key areas in
aerospace; while fostering SMEs’ participation by increasing the use of the SME instrument and FTI.20

3. Training offer and routes to market
In the last 20 years, Portugal has made considerable efforts to guarantee an acumen training and learning
for engineers, providing them critical skills to boost the aerospace industry development in the country.
The Aeronautical or Aerospace Engineering University Education is provided by three Higher Education
Institutions; IST- Higher Technical Institute; UBI- University of Beira Interior; and Academia de Força Aérea
- Air Force Academy.
These Master Degrees have had great popularity and large influx of candidates. The good quality of the
learnings bestowed is the principal reason for that. Students have easy access to attractive and well paid
jobs in companies in the area, where they can make solid careers.
These schools have RTOs where R&D is made with recognized quality by different aerospace players from
several countries, having established international cooperation agreements for conducted research.

http://paginas.fe.up.pt/clme/icem15/ICEM15_CD/data/papers/2996.pdf
EC, Horizon2020 country performance, 2016
17 http://ec.europa.eu/regional_policy/en/projects/portugal/kickstarting-portugals-fledgling-aerospace-industry
18 http://www.gppq.fct.pt/h2020/_docs/eventos/1696_1__outcome_of_the_portuguese_participation_in_fp7_space.pdf
19 http://www.acare4europe.org/sites/acare4europe.org/files/attachment/SRIA%20Volume%202.pdf
20 http://ec.europa.eu/regional_policy/en/projects/portugal/kickstarting-portugals-fledgling-aerospace-industry
15
16
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At IST, for instance, we have a center for research in space and aerospace technologies and their
applicability. At Air Force Academy, you can find a research center dedicated to the development and
experimentation of priority capacities for the defense system; these have the policy of transferring results
to the whole national industry.
Other Institutions, as CEIIA, mentioned above, works on detail engineering, aerodynamics and structural
analysis, electronic and avionics systems, testing and new composite materials and is one of the master
places to work in the field in Portugal.
These training and research evolution is somehow connected with the presence of aerospace giants as
Embraer and AGW.

3.1 Training courses and certification
Business Improvement Techniques (BIT) is a broad concept, it includes, among other, alternative teaching
methods, business policies, management practices, etc.
Taking in consideration the width of the concept, we can find a multitude of training modules, curricula,
subjects and topics in different type of aerospace training providers. Mostly, they are not called or officially
categorized as BIT, but they can undoubtedly be considered as such. Among these, there are:
-

Several Higher Education curricula in the scientific field (already referred);
Executive education, meaning post-graduate professional training;
Vocational Education Training;
Specific professional training programs.

HIGHER EDUCATION
As stated, In Portugal there are three Universities who offer a degree in Aeronautical subjects. These are
the principal schools where Business Improvement Techniques’ are taught within courses, as topics related
to normal, engineering subjects. Unfortunately, it is still quite difficult to determine with certainty that BIT
is openly addressed in class.
Nonetheless, we have hereby selected some curricula from the three aformentioned universities, where it
is possible to assess that Business Improvement Tecniques are explicitly or implicitly addressed witin the
Aerospace field.




IST- Higher Technical Institute – link to the course here
UBI- University of Beira Interior – link to course here
Academia de Força Aérea, website link here (link to aerospace engineering curriculum here)

EXECUTIVE EDUCATION
We have also identified some postgraduate study programs which we believed to be interesting for the
purpose of this research and may perform some of the BIT goals. Although, they are not exclusive to the
aeronautic sector, they have the interesting option of customization upon request from the company. It is
a kind of training thought for top executives, managers, supervisors and administrators, aimed at creating,
developing and fostering efficient and collaborative team dynamics.
CATÓLICA LISBON BUSINESS AND ECONOMICS
Management and Leadership Development Program for SME Leader (Duration: 56 hours) - aims to
provide SME with up-to-date skills, tools and techniques in the various functional areas, using an
approach which is rich in concepts but with a strong emphasis on practical aspects.
Leading and Energizing Teams for Performance: (Duration: 50,5 hours) – the aim is to aid the
participants in infusing their environment with positive energy, taking full advantage of the potential of
their colleagues and staff and energizing dynamic teams - without additional resources.
VET providers
The training of specialized technicians is made in different training centers according the needs and aims of
knowledge required.
8
AEERO – National Report - Portugal

Aircraft Maintenance Technicians receive training in Organizations of Training in Maintenance Technicians
certified by INAC (National Institute of Civil Aviation of Portugal), which is the civil aviation
authority of Portugal and oversees all aspects of civil aviation within the Portuguese territory and all its
dependencies. This hierarchy of norms is designed according the European Aviation Safety Agency (EASA).
You can find in Portugal 6 organizations providing that type of training. In the end of 2011 there was 1493
graduated mechanics in the country.21
Recently, there are four professions with a large demand by the Portuguese aerospace industry. The
approach in the training entails BIT.
We briefly describe the main topics for the training of each one:
Technician of CNC machining EQF Level 4
Course with a total of 1200 hours of workload. According to their training program we can determine that
BIT is addressed in the following units:




Quality and organization of production (40 hours)
Advanced machining operation and Techniques (25 hours)
Technologies and properties of materials (25 hours)

Technician of aeronautic production - Structures assembling EQF Level 4
Course with a total of 1250 hours of workload. According to their training program we can determine that
BIT is addressed in the following units:







Human Factors (25 hours)
Quality and reliability (25 hours)
Criterion of excellence - Lean (25 hours)
Special Processes (75 hours)
Product Quality (25 hours)
Aircraft assembly (100 hours)

Technician of production and transformation of composites EQF Level 4
This is a course with a total of 1250 hours of workload. According to their training program we can
determine that BIT is addressed in the following units:








Human Factors (25 hours)
Quality and reliability (25 hours)
Maintenance Management (25 hours)
Project management (25 hours)
Draft structures (150 hours)
Basic composites manufacturing in aeronautics (50 hours)
Project Structures (100 hours)

Technician of Metal Treatment EQF Level 5
This is a course with a total of 1250 hours of workload. According to their training program we can
determine that BIT is addressed in the following units:









21

Human Factors (25 hours)
Quality and reliability (25 hours)
Manufacturing Process (50 hours)
Laboratorial Techniques (75 hours)
Industrial waste management (25 hours)
Technology of materials (50 hours)
Product Quality (25 hours)
Criterion of excellence - Lean (50 hours)

http://www.anac.pt/SiteCollectionDocuments/Publicacoes/anuarios/AAC_2011_V1.pdf
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The following courses are very small (between 25 and 50 hours) and with many topics resources to address.
We believe that in general the BIT are addressed, not on a specific topic, but rather a general approach over
the various topics.
Human Factors
See detailed program here
Duration: 25 hours
Main content:










General issues: The human factor in the work environment; Incidents attributed to human
factors/human error; Murphy’s Law.
Human performance and limitations: Vision/audition; Information processing; Attention,
perception and memory; Claustrophobia and physical tiredness.
Psychological and social aspects: Individual and collective sense of responsibility; Motivation and
demotivation; Pressure exerted by colleagues; Cultural problems; Teamwork; Management,
supervision and leadership.
Factors affecting performance: Health/physical condition; Stress caused by family and professional
factors; Pressure caused by time and job factors; Workload: overload and under load; Sleep and
tiredness, work shift; Abusive consumption of alcohol, medicines and drugs.
Physical environment: Noise, smoke and illumination; Climate and temperature; Motion and
vibration; Work conditions.
Work: Physical work; Repetitive tasks; Sight inspection; Complex systems.
Communication: Communication inside teams and among teams; Work registry; Update and
fluency; Information broadcast.
Human error: Error models and theories; Types of error in maintenance tasks; Implications of error
(accidents); Prevention and management of errors.
Risks in workplace: Risk identification and prevention; Procedures in emergency situations.

Aeronautic Culture
See detailed program here
Duration: 25 hours
Main content:









Aeronautic culture – introduction
Quality tools (Pareto, Ishikawa, 5 “Why’s”, 5W1H, Brainstorming)
Hangar culture
Human factors and quality
Advisements regarding documentation
FOE (Foreign Object Elimination) program
5S Programme
Aircrafts production – general aspects

Criteria of aeronautical excellence – Lean
See detailed program here
Duration: 50 hours
Main content:







Introduction to excellence criteria (roles and responsibilities)
Integrated management system
Business planning
Management indicators and panel
5”S” concept; Sight control; Process certification
Economic viability analysis; Value Stream Mapping (VSM)
10
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Standard work
Quality improvement team – Problem solution analysis; “Poka Yoke” concept
SMED (Single-Minute Exchange of Die) – Reducing Set Up time
TPM – Total Productive Maintenance
Just-in-time – Kanban
Kaisen concept
MFA – Market Feedback Analysis; Benchmarking.

SPECIFIC TRAINING FOR LEADERSHIP, MANAGING, SALES, TECHNICAL AND SOFT SKILLS
A number of independent training institutions offer courses and classes aimed at developing Leadership,
Team Management Project Management and other related skills.
Management and Talent Retention
The aim is to understand the concept of talent and how to manage it in organisations. The program focuses
in the practices concerning mobility and retention of talent, particularly for talent audit, development and
succession planning.
Developing Strong teams
Develop skills to work in good environment teams and contribute to the organisation be more competitive.







Efficient Production lines
Better Communication
Better sales
Workplace environment
Soft Skills improvement
Project Leadership – focus on Team Building

Build and maintain high-performance teams in a project enhancing leadership skills; develop a strong
identity in a team, leading others to act through the Organization, Vision, Mission and Values; Foster
communication within the team in a positive, productive and effectively way, promoting conflict
management; Increase productivity, challenging processes to motivate teams;
Manage internal and external factors affecting the team’s performance; Maximize project leadership skills
as a member of an organisation.
All the courses listed above are included in a certification system, common to all training and education
programs of the same kind.
Higher education, naturally, reflects an ECTS system that is recognized worldwide and is levelled in the EU.
Vocational Education Training programs, are clearly structured and labelled according to a QNQ (Quadro
Nacional de Qualificações - National Qualification Framework) and to the European Qualification
Framework (EQF). The former, mirrors the latter, therefore we are able to assess that the two frameworks
are equivalent.
The all VET training above described is certified by INAC, following the regulation from European Aviation
Safety Agency (EASA). It is given by IEFP (Portuguese Employment Office).

3.2 Target groups
The target groups of the different training courses will vary according the course and objectives associated.
The target groups of the Vocational Education Training courses, mentioned above, are mainly apprentices,
medium-level long-term employees either directly working on the assemblage line or workers whose job is
indirectly dependent on the proceeding of production. These are people with an age around 40 years old,
who have working experience on the field. They are mostly looking to gain new competences for their jobs
or refresh their knowledge.

11
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Another group of attendants of this kind of courses are Aircraft Maintenance Technicians. We can find a
considerable percentage of these trainees looking for improvement of specific professional competences
and soft-skills adapted to their functions.
The aerospace engineering higher education institutions provides education to young people, normally
between 18 and 30 years old, and their objective is to become aerospace and aeronautical engineer, project
managers, or to continue as researchers on the field. Other type of target group in these schools are
professionals of companies that work on the area with education in mechanical engineering.
Alternatively, some of the training concerns managerial, organizational and other aspects related to
industry culture. It is therefore a training planned to affect production through a better understanding of
human resources and cultural capital, rather than by re-thinking the organization of the production line.
Henceforth, the target groups for such training are higher level employees: supervisors, executives, head of
units, managers, etc. This is run by Executive Education Institutions.

3.3 Training resources available
Mestrado intergrado com Licenciatura em Ciências Militares Aeronáuticas na especialidade Engenharia
Aeronáutica (ENGAER)22 is a six years degree that allows students to study mathematic, mechatronics,
sociology, history, management, army officer typical subjects, teach theoretical concepts about flying and
teach how to fly, and project management and allows a specialization in a related field.
Mestrado intergrado com Licenciatura em Engenharia Aeronáutica23 is a 5 years degree. Students learn
Electronics, mathematic, mechanics, theoretical concepts about flying, management and allows a
specialization in a related field.
Mestrado integrado em Engenharia Aeroespacial24 is a 5 years degree. Students learn Electronics,
mathematic, mechanics, coding, theoretical concepts about flying, management, structural mechanics and
allows a specialization in a related field. This degree provides preparation for any approach in the different
phases of construction, maintenance and operation of aircrafts.
Human Factors25 is a short-term training where is taught the relevance of human performance, how social
and psychological behaviour may affect it, help identify different factors that may contribute for and define
measures to avoid failure.
Aeronautical Culture26 is a short-term training where is taught how to act and in the production activities
of aircrafts.
Criteria of aeronautical excellence27 is a short-term training focused in methods for improving the
management, making it faster, more efficient, effective, help strategies approach the market and reduce
errors.

4. Good practices
As we have mentioned it is possible to find some good practices inside Portuguese companies related with
BIT, although any company in the country refers to these policies, methods or procedures as BIT.
EMBRAER
It was previously mentioned that Brazilian Embraer invested in Évora, implementing two new plants. The
units have been dedicated, respectively, to manufacture machined metal structures and composite material
assemblies. The site has started operating in 2013.

http://www.emfa.pt/www/po/unidades/includes/10D00/conteudos/galeria/novosite/cursos/mestrado-integrado/engaer-pe-v1_826.pdf
http://www.ubi.pt/PlanoDeEstudos/73
24 https://fenix.tecnico.ulisboa.pt/cursos/meaer/curriculo
25 http://www.catalogo.anqep.gov.pt/Ufcd/Detalhe/5113
26 http://www.catalogo.anqep.gov.pt/Ufcd/Detalhe/5112
27 http://www.catalogo.anqep.gov.pt/Ufcd/Detalhe/5114
22
23
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Although BIT is never mentioned in the production strategy and planning, Embraer’s management have
been using LEAN concepts to help bring new paradigms in several stages of the production process of the
new wing assembly line in Évora.
Starting from the design for manufacturing principles in the product, full application of Production
Preparation Process (3P) concept for the line early design planning, going through designed for automation
assembly tooling, intense application of manufacturing simulation tools like ergonomic analysis and
dimensional management as well as state of the art digital manufacturing execution systems for shop floor
management Embraer intends to create a highly efficient work flow. All these developments ultimately
ensure product quality, continuous and stable production rates and a highly efficient use of all available
resources.
OGMA
OGMA’s business policy aims for the optimization of the Quality/Cost ratio, the lasting relationship with its
customers and suppliers, the penetration in new markets and the continuous improvement of its Quality
System’s efficiency and effectiveness.
OGMA’s strategic view requires a constant search for customer satisfaction, the return on investment for
shareholders and the benefits for society, thus requiring greater focus on its business results with clear
impact on productivity and competitiveness.
The company has professional training as an ever-present consideration towards improvement of people’s
individual competencies and of the capability of the company as a whole.
OGMA organises and manages its business activity, providing all means as necessary to meet the customer’s
contractual requirements, in accordance with the applicable laws and regulations. The organization values
partnerships with suppliers in order to create added value and potential benefits for both partners.28
CEiiA
CEiiA focus great part of its efforts in the innovation as a key aspect to leverage business processes
improvement.
The institution promotes the straight collaboration with other companies to achieve and conceive
innovation processes, products and services. Furthermore, as innovation is a collaborative process, CEiiA
connects companies, universities and other knowledge centres, and public entities in different countries.
CEiiA invests more than 10 million euros in R&D every year. As a result, CEiiA has been consistently ranked
among the most innovative organizations in Portugal. According to the latest official data, CEiiA ranked 13th
in total R&D investment among all the organisations in Portugal, holding the first position among the notfor-profit entities.
Additionally, it participates in different projects of innovation and R&D.
Besides that, it holds different qualifications/certifications from Embraer, AugustaWestland and Nato, as
well as EN9100 | ISO9001 Certification concerning its methods of production, being a recognized
engineering supplier of some global manufacturers29
AEROMEC
The company has the ISO 9001:2008 that specifies the requirements for a quality management system of a
company that needs to demonstrate its ability to consistently provide product that meets customer and
applicable statutory and regulatory requirements; and aims to enhance customer satisfaction through the
effective application of the system, including processes for continual improvement of the system and the
assurance of conformity to customer.
In the logistics department Aeromec has a well-organized and practical operation in order to optimally
manage the material resources, always seeking the best solutions.30

http://www.ogma.pt/index.php?page=quality_en
https://www.ceiia.com/
30 http://www.aeromec.pt/
28
29
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EVOLEO
While EVOLEO Technologies provides high-end and differentiated electronic engineering solutions, seeks
for continuous improvement, flexibility, quality and customer oriented innovation.
The strategy for this is to promote partnerships and networking with centers of knowledge and industry
players. They aim international recognition as a technological company for leveraging partnerships, added
value enhancement and sustainable growth.31
CRITICAL MATERIALS
Critical Materials delivers high value consulting services, making usage of a unique combination of skills,
ranging from multi-physics to composite materials properties validation.
Critical Materials combines different skilled people, with a high count of PhDs in Mechanical Engineering
and Physics. Our service capacity provides our clients with custom tailored responses to requirements
ranging from structure health monitoring, to analysis of advanced materials to electronics &
instrumentation.32

5. Needs Analysis
BIT
Business Improvement Techniques identify areas of improvement for companies in order to bring about
change. BIT programmes provide the training and knowledge for employees to drive positive improvement
within a company, this can be achieved with a range of tools which aim to minimise waste & cost and
maximise profits & performance.
Its main purpose is to provide employees, trainees or students the tools and competences, the skills and
know-how to enhance the impact and competitiveness of their work performance.
In this enquiry 16 different type of stakeholders answered the questionnaires and 8 interviews were
conducted with experts from the four types of stakeholders defined belonging to the aerospace industry.
This research (interviews and questionnaires) focused on awareness on BIT, ECTV, training needs and
training conducted in the organizations.

5.1

HEI

Questionnaires
The different Universities inquired answered that a deeper cooperation between companies and
universities would be desirable for a better preparation of students regarding their professional life.
However, two thirds of the Institutions in our enquiry include an internship period in its degree.

31

32

http://evoleotech.com/
http://www.critical-materials.com/en/homepage
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University degrees with intership in companies
33.3%
66.6%

YES

NO

In what concerns BIT, Universities are not fully engaged with Business Improvement Techniques and do not
consider relevant to have subjects or topics concerning this issue. Although, after a careful analysis to the
different master degree curriculum considered in this study, (see 3. Training offer and routes to market) it
is possible to ascertain that there are several disciplines about this theme. We are lead to believe, as we
have referred, that many of education providers are, merely, not familiar with the jargon BIT (Business
Improvement Techniques). Actually, the Master Degrees scrutinized have a strong component of BIT,
several subjects of science regarding innovation, management, marketing, optimization and sales are
included bestowing fundamental knowledge to drive positive improvement within a company.

BIT - University Establishments awareness
33.3%
66.6%

YES

NO

Interviews
There has been an increase in the search for this type of degrees and the implied knowledge, especially in
public Universities. It is a result from the high quality technical and scientific knowledge that it entails; this
high level of requirements demanded by the companies means well paid careers, professional stability,
furthermore there is the traditional magnetism that people has for this sector and the evolution observed
in the sector during in the last few years, making it more attractive. The search for the degrees granted by
the Air Force has remain stable and highly popular has it was in the past.
Following our enquiry there is a clear need from higher education courses in being close to companies; the
methods and subjects should be submitted to some changes and should exist a wider participation from
students in internships in organizations operating in the market before their graduation. A close cooperation
between these two types of institutions is desirable and could take the sector to a better acceptance of
recent graduate Human Resources as well as to later fruitful incorporation in the labour market. Other
recommendation devised was joint collaborations in research and scientific projetcs and partnerships for
other types of collaboration where students could participate inciting to problem solving and new methods
for assessing companies ‘challenges.
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Besides the good technical and scientific learnings, soft-skills are competences that could be more detailed
and have a deeper approach in the curriculums. BIT are a subject of strong relevance for the industry and
that may bring clear benefits in the future, although the institutions are afraid that it may lead to prejudices
in the technological and technical preparation of the students due to the time limitations.
It was concluded that Higher Education institutions educational contents are totally satisfying regarding
the training needs for the future professionals.

5.2

VET Providers

Questionnaires
The training from the Vet providers was considered adequate to the needs of the professionals and consists
in certified courses part 147, development of specific competences and soft-skills progress. The people that
take this genre of training are professionals from companies in the aerospace sector with an age around 40
searching for a refresh in their competences or to acquire a new set skills, like soft-skills and others.
All the VET providers assessed offers training courses in this area.

VET providers with aerospace sector training
0.0%

100.0%

YES

NO

They consider it suitably to the needs of the companies and their professionals.

Is training adequate for compnies needs
0.0%

100.0%

YES

NO

They all are certified for giving this genre of training by an official certifying authority.
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Is your company certified for aerosapce sector training
0.0%

100.0%

YES

NO

Half of the inquired are familiarized with the concept of European Credit system for Vocational Education
and Training.

ECVET- VET providers awareness
50.0%

50.0%

YES

NO

None is using the ECTV System.

Do you use the ECVET
0.0%

100.0%

YES

NO

VET Providers revealed a similar knowledge to HEI about BIT. In this case, we believe, as well, that some
are not familiar with the terminology. In fact, some provide training where BIT are a central issue meeting
some of the real needs of the professionals in the field.
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BIT - VET providers awareness
0.0%

100.0%

YES

NO

They do not supply this type of training

Do you provide BIT training
0.0%

100.0%

YES

NO

Even though, half of the VET provider organizations consider advantageous for themselves to give training
in BIT

It useful to provide BIT training
50.0%

50.0%

YES

NO

Interviews
The genre of training available in the VET providers entities are: Certified Aviation Technical Training (Part147) and Behavioral Training (Leadership Development, Project Management, Career Management).
VET providers make available specific certified training to help professionals to be prepared for their daily
activities, but, this could be more appropriate to management and market approaches.
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5.3

Aerospace Manufacturing Enterprises

Questionnaires
The majority of enterprises stated that their main concern and challenge is to find the right Human
Resources, train them suitably and achieve a good return from these actions. Additionally, to hire more
people with specific training, with the right skills and preparation is decisive. More specifically, they
highlighted the training needs in general management, marketing and sales, and procurement.
A training element that should be developed is the internal communication and associated procedures to
avoid redundant work. The good practices are refereed as needed to improve internal process management
and planning.
Almost half of the companies surveyed has more than 50 collaborators. Around 40% has between 10 and
50 and 15% has less than 15.

Size of your organization
15.4%
46.2%
38.5%

LESS THAN 10

BETWEEN 10 AND 50

MORE THAN 50

A majority believes it has an average size in the domestic market.

Size compared to the internal market
38.5%
58.3%
7.7%

BIGGER THAN OTHERS

SMALLER THAN OTHERS

MEDIUM SIZE

One of the biggest challenges is definitely to find the people with proper competences and promote their
growing inside the organization. In what regards training needs in the industry the quality and productivity
of HR is a central issue.
Most part of companies delivers training to their collaborators:
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Company delivers Internal Training
23.1%

76.9%

YES

NO

A small minority of the inquired are familiarized with the concept of European Credit system for Vocational
Education and Training.

ECVET- Enterprises awareness
7.7%

92.4%

YES

NO

Amongst the companies of the sector, BIT, was relatively unknow, but companies’ performance in the
market is supported by a strategy and preparation of its professionals according the principles associated
to this kind of training. Once again, the term is not familiar, but companies are aware of its relevance.

Companies awareness of BIT
7.7%

92.3%

YES

NO

Despite many companies are not aware of the advantages of BIT, they are totally focused in developing it
inside the organization, the methods and approaches already made by some of the players, as stated (see
the 4. Good practices), follow several of the principles in what consists BIT.
Even though, the preparation in this component does not match other levels of excellence and
competitiveness showed in other departments or aspects of the businesses.
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The majority answered that finds useful have training in BIT or similar techniques.

BIT - usefulness to the company
30.8%
61.5%

7.7%

YES

NO

PERHAPS

The majority of the companies stated that is familiarized with other training methods for production or
business improvement:

Knowledge about managemente and production
improving techniques from companies
38.5%
61.5%

YES

NO

When questioned about the training methods, companies have chosen:

Training Methods
37.5%
50.0%
12.5%

On the work place

Class room

Combined

If training would be on line, the inquiries have chosen the following type of content:
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Type of training on line content
12.5%

37.5%

50.0%

Combination

Interactive apps

Videos

Half of the answers show that the training should have between 20 and 50 hours, the other half is equally
divided in having less than 20 hours and more than 50 hours.

Duration of training
25.0%

25.0%

50.0%

More than 20 hours

Between 20 and 50 Hours

Less than 50 hours

About the period of time for training:

37.5%
62.5%

IN A ROW

DIFFERENT PERIODS OF TIME

Interviews
Companies reinforced the importance of R&D to support the innovation. R&D has to be well-conducted to
be productive and lead to innovation achievements meeting costumers’ requirements and desires;
employees’ training should be planned having this in mind. Specifically, it was referred innovative
engineering solutions for clients’ needs in a multidisciplinary range of sub-areas like robotics, signal
processing and software.
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The importance of the quality of human resources was emphasized, as well as procedures and internal
processes. One common wish is to grow on sales and a solution suggested was to develop strategic
partnerships for that.
The need for good practices in digital platforms and software usage were mentioned to help in the execution
of complex projects. Efficiency can be attained with process optimization and automation through CBTs.
Designers and engineers would reduce the time to complete tasks and final product would be more wellconceived with less people participating in the all operation.
A clear majority of the Portuguese Enterprises from this industry provide regular training to their
employees. Some complains are associated with the fact of not finding the proper trainers, the training not
be well conducted and/or is not be enough specific to be fruitful.
Most part of the surveyed tells us that is vital to have a certification in the end of the training. The majority
states that training in BIT or similar learning is pertinent for their company and it is important that the
training happens in the work place.
Some companies referred the need for better facilities because of the complex and demanding tasks that
come up day-by-day.

5.4

Sectoral Organizations, Clusters, Industry and Trade Associations,
Certifying Authorities, Regulators and other Bodies

Questionnaires
The sectoral organizations, clusters, industry and trade associations, certifying authorities, regulators and
other bodies do not seem to know about BIT and do not include this issue in their priorities or execution
programs.

Other players awareness of BIT
0.0%

100.0%

YES

NO

Although, when asked about the eventual impact of BIT for leveraging innovation in the production process
the general opinion is that it might bring advantages and benefits.
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BIT - relevant for Production

0.0%

100.0%

YES

NO

Interviews
These players indicated as major challenges the general qualification of the sector to supply international
tier 1 and 2 players augmenting the exports following the fast-growing demand in the world industry; to
enlarge the Portuguese participation in international R&D projects boosting collaboration in international
and profitable ventures; create favorable conditions to maintain the technological evolution attained and
promote the improvement of processes to reduce costs, rise quality and to have better working conditions
in the country sector.
They understand that the Portuguese aerospace sector needs better access to funding in order to invest in
innovation, international market promotion, more specialized training and knowledge sharing between the
industry and academia.

6. Conclusions and recommendations
The aerospace Portuguese Industry has three main players, since Embraer joined OGMA and TAP
Manutenção e Engenharia. Besides, there is a large group of SMEs, positioned in tier 3 and 4, providing the
aerospace industry, having relevant competences in advanced manufacturing. Strategically, the country has
tried participate in more complex projects internationally for the stakeholders gain competences and
become more competitive with the intent of developing a big size project supporting an aerospace cluster
in Portugal as assure the entire development and production of aircrafts.
The Portuguese aerospace industry shows is the 6th most technologically advanced in the industry
worldwide, having an extensive range of skills within the aeronautic industry, both civil and defence
applications. There are around 140 aerospace-related companies’ countrywide, comprising 7,000 jobs and
a gross sales turnover of about 680 M€. The country has a strong presence in different aerospace R&D and
Innovation programmes, from European Space Agency (ESA) and European Aviation and Safety Agency
(EASA), and a direct involvement in some of the major aeronautical programmes worldwide was attained
such as Embraer KC-390, AugustaWestland AW609 tilt-rotor or EADS-CASA C-295. On the one hand, this
benefits from the solid arrangement between clusters and consortia, such as PEMAS, AEROCLUSTER, CEIIA
and AED. On the other hand, the strategy implemented made an extensive use of EU funds to leverage
economic growth, supporting regional development and supporting technology transfer to key areas in
aerospace, while fostering SMEs’ participation.
It is a common understanding from the different stakeholders in the aerospace sector that specific training
in different areas of knowledge would be beneficial for such an international competitive industry.
Moreover, a continuous training is needed due to the growing rates of the industry and to the fact of being
a KIBS.
The country has a wide range of training courses dedicated to the aerospace sector. From higher education
institutions with master degrees and training for top executive to VET providers with short period specific
training for non-graduated professionals.
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Some companies have shown good practices connected with BIT in order to drive procedures improvement
within their organizations and carry some strategical changes that may lead them to a better market
approach, higher sales and healthier management. Nonetheless, the practices identified are never referred
by the companies as BIT. We have concluded, that the terminology is not known between the country
stakeholders.
It is accepted that BIT and training in BIT will be helpful for companies and the aerospace sector. More
precisely, organizations have indicated the need to find skilful people, to train them to the business specific
needs and make them productive. Other issue regards the need for R&D and innovation to be aligned due
to the importance they have in turning companies more competitive. VET providers and Universities,
already, make available training for some of these specific needs, but the interaction between training
entities and Companies must be more profound for that training be more fruitful. Companies mentioned
that good practices in digital platforms and software usage would help in the execution of complex projects
with efficiency being attained sustained by process optimization and automation through CBTs.
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7. Annex
See separate documents:

Annex 1 – Sources
Annex 2 – List of stakeholders
Annex 3 – Training description
Annex 3 – Good practices description

26
AEERO – National Report - Portugal

