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Abstract

In this article, the strategic view leading to the creation of a convergence center for aerospace
technologies in the State of Santa Catarina, Brazil, the business and operation plans, as well as
the predicted impacts in the state’s economy are presented. Development and innovation are a
result of a favorable ecosystem that nurtures the integration of technological creation, proof of
concept and human resources. The transformation of new technologies in market products
requires the close cooperation of R&D and academic institutions, tech companies and the market.
This convergence of stakeholders is achieved by developing a common language and a sense of
community, based on work and trust, built along the operation of a cycle, linking market demands
to institutional offers, and multiplying the community efforts by cooperation. This is the ground,
over which the SC2C.Aero, the Santa Catarina’s Center of Convergence for Aerospace
Technologies, has been rooted. The center has been configured as a network of tech groups
aiming at supporting fast connections and R&D&I agreements. This article reviews the
operational model that executes the center’s key activities, such as the management of national
and international agreements, customer and partner relationships, international matchmaking
events, and a database mapping demands, offers and funding sources. The results achieved so far
demonstrate the large acceptance this model received from both industry and R&D&I tech
groups. These results have created visibility for the State of Santa Catarina and stimulated the
expansion of the cooperation between Swedish and Brazilian institutions. Based on the center’s
strategic planning, five milestones are foreseen in the annual operation of SC2C.Aero that will
support Santa Catarina as a top three destiny of investments from the aerospace sector in Brazil
in the future.
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1 Introduction

The aerospace is a multifaceted sector, whose development
requires diverse engineering specialties, a fast learning
ecosystem with a capacity for fast growing, a network of
technology and service providers, as well as a qualified work
force. Santa Catarina fulfils these requirements. The state is
home for three large public universities and more than a
dozen community and private universities, more than thirty
technology clusters and incubators, and public services and
infrastructure that foster innovation and entrepreneurship.
This scenario has resulted in estimated 15.5 billion Reals (3.7
billion Euros) of revenue from the technology sector in the
state in 2017, about 5.6 % of the state gross product. The IT
sector alone comprises more than 3,000 companies and
20,000 jobs in Santa Catarina [1].
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The state has also been home of recent investments aiming at
the aerospace sector, such as the recently inaugurated
EMBRAER’s office in Floriandpolis; capital of Santa
Catarina, the establishment of CERTI as an EMBRAPII Unit
for Intelligent Systems; the cooperation of research groups
from UFSC in joint projects with the University of Linkoping
from Sweden and the company SAAB, as well as the
cooperation with several Brazilian universities, such as ITA,
UFMG and USP-S&o Carlos in several activities aiming at the
technology transfer and spillover effects from the acquisition
of the Gripen fighters by the Brazilian Defense Ministry [2-
4]. The development of the FloripaSat, a CubeSat carrying
payloads to measure effects of solar radiation on on-board
electronics, in cooperation with the University of New South
Wales (Australia) and the company NanoXplore, by a team
of researchers from UFSC and private entrepreneurs; the
inauguration in 2009 of the UFSC Joinville Mobility Center
offering an undergraduate degree in Aerospace Engineering,

257



A.de Oliveira et al.

and the creation by SENAI of the Innovation Institute in
Embedded Systems in 2018, completing its regular offering
of the Airplane Maintenance technical degree since 2009, are
also important events that have strengthened aerospace
development in the state.

This several initiatives moved the departments of Mechanical
Engineering and Aerospace Engineering from the Federal
University of Santa Catarina (UFSC) and the Centers of
Reference in Innovative Technologies’ Foundation (CERTI),
with the support of the Research and Innovation Support
Foundation of Santa Catarina State (FAPESC), to start
actions in 2016 for the constitution of a Brazil-Sweden
Cooperation Center. The main objective was to improve the
quality and intensity of the interactions between companies,
government and R&D institutions. Secondary objectives
were to propose topics for R&D and to provide support for
the execution of research activities already in progress
involving teams from both countries. It was a common
understanding that cooperation among institutions,
connecting skills and sharing existing infrastructures, is very
effective way to achieve concrete results in shorter time and
to optimize development costs [5].

In 2017, the center was created with its present name, the
Santa Catarina’s Center of Convergence for Aerospace
Technologies, SC2C.Aero. The project focused on attracting
public and private investments from the aerospace sector to
Santa Catarina through collaborative work as a technology
convergence center. It was configured as a network of
technological R&D&I groups, with the mission of placing
Santa Catarina as one of the top 3 states considering
investments in the aerospace sector in Brazil. From 2018, this
initiative is also supported by a project with the Ministry of
Science, Technology, Innovation and Communications
(MCTIC).

The SC2C.Aero is presently running its second annual cycle.
In its present form, it aims to expand nationally and
internationally through the resulting cooperation between
Brazil and Sweden in the field of aerospace technologies,
stronger since the Gripen purchase, as well as in other highly
technological industrial sectors. It evolves in the perspective
that a strong regional aerospace industry will result in
extensive impacts in all areas of science and technology. The
aerospace sector is technology-intensive and requires highly
skilled labor. The investment in this sector is prone to create
spillover opportunities to other sectors, such as IT, and result
in a strong positive impact on the States’ trade balance.

This article presents the key aspects of the design and
operation of the SC2C.Aero, as well as, a report of its results
up to now.

2 Methodology

In a worldwide context, other countries have already started
initiatives to boost the aeronautical sector towards the next
generations of aircrafts based on Technology Demonstrators,
creating organizations to address the challenges of the sector.
In US, the NextGen effort is responsible for modernization of
air transportation system [6]. CleanSky is an European
research and innovation program that aims to strength
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European aero-industry collaboration, promote global
leadership and competitiveness [7]. France has also worked
to develop the technologies necessary to improve its
environmental footprint and boost competitiveness through
the CORAC committee by stimulating its members for future
shape of aviation, consequently giving them a lead when a
new program emerges [8]. Within the Strategic Research
Agenda (SRA), from the Advisory Council for Aeronautics
Research in Europe (ACARE), there is also important
inspiration for the actuation of SC2C.Aero, which
contemplates the integration of all stakeholders from this
context to define the future shape of European aeronautics.
Further, the society needs in aviation are translated and
categorized in technological solutions to face the challenges
of the field [9].

The work group from SC2C.Aero studied the main actions
taken by those countries and identified the following trends:
production of new aircraft with a noticeable reduction in the
use of fuels, with drastic reduction of the noise level and
emission of pollutants, coupled with strict safety and comfort
standards.

2.1 The proposal of the convergence center

A preliminary model for the SC2C.Aero was advanced in
2017 from a grant of the Research and Innovation
Foundation of the State of Santa Catarina (FAPESC) to build
upon the initiatives between Brazil and Sweden in the
aeronautical field. Encouraged by the Brazilian Ministry of
Science, Technology, Innovation and Communication
(MCTIC) in 2018, the focus of the center was amplified to
cover R&D&I in aerospace in Brazil and international
collaboration in general.

This initiative started by identifying the ongoing
collaborations among academia, industry and govern in this
field involving both countries. It was found that the
aeronautical segment in Brazil and Sweden had been
collaborating for at least 20 years in individual projects
connected to different agents. A stronger connection of the
whole chain (govern, industry and academia) was still
missing despite the successful results of each individual
cooperation. A new model was then identified with focus on
the network of research groups combining efforts to a
common goal - to increase the quality and impact of the
interactions between companies, government and R&D
institutions.

This model aimed at a center able to converge efforts of
different stakeholders. Under the context of the triple helix
model (see Fig. 1), the stakeholders in the aerospace sector
were identified as:

e Project executors: technical groups, members of the
network, that are interested in the development of the
market to sell their projects of R&D&l;

e Partners and project funders: companies of the
aeronautical sector that invest in R&D&I projects and are
interested in their sustainability and in the development
of the segment;

e Influencers and funders: government agents, other
networks and associations in the aeronautical sector,

DOI Proceedings of the 10th Aerospace Technology Congress 258

10.3384/ecp19162030

October 8-9, 2019, Stockholm, Sweden



A.de Oliveira et al.

interested in the development of the sector and society in
all its dimensions.

Companies

« End customers [ airplane
companies;

+ Look for improved
integrity, extended life and
reduced costs;

+ Provide funding for R,D&I
projects (non compulsory).

Partnersand project
funders

« UFSC Labs;

+ CERTI;

« Own and develop technologies
that can be appliedto the sector;
+ Seek for funding for
infrastructure and R,D&I
projects;

ANAC; l
+ MCTIC, MDIC and other federal
funders.
» FAPESC, FAPESP and other .
county funders.

+ Other networks and
professional associations. .

Influencers and
funders

Project executors

Government and 3¢ sector |

Figure 1: The stakeholders of the convergence center in a
triple helix.

To better understand the stage where these three main agents
cooperate for the success of an attractive environment for the
aeronautical field, critical scenarios involving this initiative
were studied based on a SWOT analysis, where the best
strengths and weakness in the sector were balanced to predict
the competences required for a solid convergence center. As
result of the analysis, the management of stakeholders
surfaced as the priority zero action for a center in this context.
The central node of the entity should also support marketing
strategies and a communications plan, develop a list of
competences directed to the sector, as well as, test sites and
simulation facilities, keep national and international
cooperation up to date, provide storage, communication and
processing facilities, customer database management,
tracking of opportunities, matchmakings’ meeting
organization, update funding sources and advocate with
public agents.

Based on the long run perspective for the project, formal
guidelines for the establishment of a convergence center were
stated as:

e Mission:

o To attract public and private investments from
Aerospace Sector to the State of Santa Catarina
through collaborative work as a technology
convergence center.

e Vision:

o In 2030, the State of Santa Catarina will be on the
top three states in Brazil considering the investments
in the Aerospace Sector - and the network and its
members will be organized as an important driver to
keep this position.

e  Short term goals:

o Inaugurate basic infrastructure facilities and hire
management personnel by 2019;

o Contract five new projects with its members in the
aerospace sector until 2020;

o To reach sustainability of its operations by 2021.

2.2 Operation of SC2C.Aero

Swedish-Brazilian cooperation in Santa Catarina state

The operation of the SC2C.Aero is based on attracting and
connecting the stakeholders from the triple helix in annual
cycles, where 5 milestones are foreseen (see Fig. 2): Demand
research, Offer capacity, Matchmaking event, Contracting
and Launch of projects. In this study, only the 3 initial steps
of the annual cycle will be discussed in the following sections
together with the main results of each one.

32 bulletin of the year of SC2C.aero Launch of projects
Operational support to

the preposition
Customer relationship
management

Beginning
of the eycle

Follow up the projects and

Support contracting market actions,

Follow up with
clients and partners
22 bulletin of the
year of SC2C.aero

Collect / Validation of topics of
Annual interest — Demand Research
cycle |

scac

Map of available resources
Definition of efforts to P |

continue the preposition Dissemination of database

Annual meeting for
Matchmaking

19 bulletin of the year of SC2C.aero

2 Validation qf offer capacity
£

Schedule annual meeting
Update of expectations and progress of

Collect of preliminary demand purposes
P ¥ purp technical groups

Revision of competences of offer o

Figure 2: Annual cycle of SC2C.Aero.

2.2.1 Demand research

The demand research is the first milestone of the annual cycle
of SC2C.Aero and has as main objectives to collect
technological concerns from industry for a biennium (current
and next year) and to create a networking with potential
stakeholders. Secondary objectives are to disseminate the
initiative and collect opinions to adjust the cooperation model
of SC2C.Aero and to create motivation for academic research
groups and stakeholders towards SC2C.Aero goals.

The group understood the need to use a common language
among the players of the triple helix and the ASTERA
taxonomy was chosen as a base system for communication
[10]. This taxonomy divides the aeronautical areas as a first
level and knowledge areas as second and third levels. In Fig.
3 the areas of first level are shown. Second and third levels
become very specific and counts tens of items. It became the
common language to organize the information received from
the industry and academia by the Center of Convergence.

2. Aerostructures 1. Flight physics
o gnt phy: o

_ 4. Aircraft avionics, systems and equipment 3. Propulsion _

_ 6. Integrated design and validation . ASTERA | 5. Flight mechanics
. 9. PROT NeLhanies

o B Airports 7. Air traffic management
, ullS

10 Innovative concepts and scenarios 9. Human factors

Figure 3: The first level of ASTERA taxonomy [10].

In order to collect the demand from companies, the
SC2C.Aero work group focus answering the following
question: What are the main concerns, or “pains”, in the
aerospace industry that can be developed as projects by
SC2C.Aero?

The research to address this question follows a methodology
characterized by its typology, population, sample and data.
The research can be classified as descriptive conclusive [11].
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The survey is qualitative because of its objectives and
responses for the question, however some quantitative data
may be collected to support the development of the project.
In this research, the population are managers of R&D&I in
companies of the aerospace segment stationed in Brazil and
legal representative authorities.

For the first cycle, executed in 2017, the size of the sample
was 14 companies and 2 federal ministries. Given the focus
of that survey, time and cost limitations, companies located
in the State of Santa Catarina, Sdo José dos Campos in the
State of Sdo Paulo and representatives of the govern in
Brasilia were chosen. For that occasion, the sample size had
2 companies in Santa Catarina (WEGA Aircraft and Horus),
6 companies in Sao José dos Campos (Konatus, Embraer,
Avibras, Akaer, Boeing, and Eleb), the Ministry of Defense
and the Ministry of Science, Technology, Innovation and
Communication.

The method and technique to collect data was the in situ
research with application of face-to-face interview. The in-
person meetings at companies and ministries were booked
with the following agenda: Arrival and presentation/greetings
(15 min), Presentation of the project and preliminary model
of SC2C.Aero/gathering of opinions (15 min), Presentation
of the objective and procedures (5 min), Collection of
workable topics of interests (25 min).

The results of the interview for each company were later
grouped and indexed following the ASTERA taxonomy,
generating a highly valuable spreadsheet to be shared with the
technical groups and partners members of SC2C.Aero. They
included Company, Topic of interest or pain, Taxonomy and
Theme (Education, Raw material, Process, Products and
components, Technological services, Regulation). More than
one company mentioned similar topics of interest, as well as
technological issues and need of human resource programs.

2.2.2 Offer capacity

The next step and milestone of the annual cycle is the Offer
capacity (see Fig. 2). This topic aims at collecting the offer
capacity based on taxonomy and TRL. The secondary
objectives include crossing of demand with offer through
taxonomy, motivate the research groups to support the
progress of the sector in Santa Catarina, develop marketing
material and create a competence database model to be
applied in cooperation with Sweden and other countries.

As mentioned above, ASTERA is the taxonomy for common
language for topics of interest from industry. Moreover, the
work group felt the need to measure the readiness level of
each technical group in respect to the technologies they
develop and adopted the Technology Readiness Levels (TRL)
as a tool for the Offer Research. This scale has 9 levels to
assess the maturity level of a given technology, where 1 is the
lowest and 9 is the highest technology readiness level [12].

To collect the offer from Santa Catarina’s groups, the
research was structured to answer the following question:
What are the highlight competencies and skills of interest
of the aerospace industry that can be provided by the
technical groups on SC2C.Aero?

Swedish-Brazilian cooperation in Santa Catarina state

Some of the R&D&I performance criteria analyzed are:

-Project history with the aerospace industry, which
demonstrates the group’s ability to provide strong solutions
for the aerospace sector;

-Research infrastructure, including equipment and buildings;
-Existence of a specific research focus;
-Number of students in the group;

-Group leader entrepreneurship related to

publications, partners and customers.

ability,

The population of the research are the leaders of the groups
that are members of SC2C.Aero. The size was 17 groups (14
from UFSC and 3 from CERTI). Leaders of the groups were
invited to watch a presentation about the SC2C.Aero
objectives and operational plan, their role in the triple helix,
results from demand research and the Offer research. Later, a
digital structured questionnaire was created and sent to the
leaders of each group in the list.

In addition to the items mentioned by companies, the
following questions were included in the form to favor the
crossing of demand and offer capacity:

- Items of the ASTERA taxonomy that the lab can work
nowadays, including the TRL;

- Example of projects (with companies), related or not with
the aerospace sector, and the TRL reached;

- Facilities and competences to test and simulate aeronautical
systems and products;

- The perspective for future by addressing the taxonomy and
TRL that they would like to work with.

The results surveyed in this step were matched to the results
of the demand survey/topics of interest.

2.2.3 Matchmaking event

After the demand and offer research, a matchmaking event
took place to promote the matchmaking between demand and
offer. The event was named Workshop of Santa Catarina’s
Convergence Center for Aerospace Technologies and is part
of the annual cycle of operation of SC2C.Aero. Its objective
is connecting companies, govern agencies and technology
institutions in Brazil and Sweden in the aerospace sector.
Bringing together official representatives from Sweden and
Brazil, the connections between the two countries are further
strengthened. The target audience are companies of the aero-
space sector, technical groups of Santa Catarina, technology
institutes focused in the aerospace segment in Brazil and
Sweden, members of Santa Catarina state government and
research foundation, as well as representatives of government
and innovation supporting agencies in Brazil and Sweden.

The 1% Workshop SC2C.Aero was held in May 3" and 4™,
2018. Topics presented and discussed were the SC2C.Aero
results obtained from 2017 until the event, the perspectives
and challenges in the sector, the established connections, the
center members and next steps. Representatives from
companies such as Embraer, Saab, ELEB, Glenair, Akaer,
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and several others attended the event. Representatives from
the Brazilian and Swedish government as well as the
academic institutions UFSC, LiU, ITA, SENAI, IFSC, and
UFABC also participated. The workshop included speeches
from CISB - Swedish-Brazilian Research and Innovation
Centre, AEB- Brazilian Aerospace Agency, and Innovair-
Swedish Strategic Innovation Programme for Aeronautics.

3 Results

On the research demand, a total of 51 topics of interest were
listed by companies, matching with 104 (including repeated)
items of the taxonomy (see Fig. 4). Except for the item 8-
Airports, all other primary level of the taxonomy had at least
one element mentioned by companies. The areas most cited
were 2-Aerostructures, 4-Aircraft avionics, systems and
equipment and 6-Integrated design and validation,
respectively.

45

1 - Flight physics
40 | 2 - Aerostructures
35 3 - Propulsion
30 4 - Aircraft avionics, systems and
g equipment
3
§ 25 ¢ S - Flight mechanics
g 20 6 - Integrated design and
fr 15 validation
7 - Air traffic management
10 8 - Airports
9 - Human factors
0 10- Innovative concepts and
1 2 3 4 5 6 7 8 9 10 Scenarios
Topic

Figure 4: Histogram with topics of interest organized in the
ASTERA taxonomy.

In the offer demand, a total of 11 groups answered positively
and shared their information to form the offer capacity of
SC2C.Aero. A total of 51 professionals were reached in the
survey including faculty, post-docs, doctor and master’s
students. Regarding the topics of interest in the ASTERA
taxonomy, a total of 75 items were listed by the groups. By
observing the classification of demand or topics of interest
(demand research), a good superposition of offer and demand
was found, creating diverse opportunities for project (see Fig.
5).
1. Flight physics

10. Innovative concepts

and scenarios 2. Aerostructures

9. Human 3. Propulsion
factors
8. Airports 4. Aircraft av:omFs,
systems and equipment
7. Air traffic 5. Flight mechanics
management
—Offer 6. Integrated design and validation
===Demand

Figure 5: Crossover of topics of interest and offer with data
collected in 2017.
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Except in Flight Physics and Propulsion, where there is
greater offer capacity than topics of interest, the other
classifications are quite coherent and coincident. There are
even opportunities of connection with other groups of UFSC
in areas without mapped competencies (like Human Factors),
while Aerostructures, Aircraft avionics and Integrated design
and validation show capacities already mapped to meet the
demands of the aeronautical sector. These databases are
considered dynamic as new cycles begin, for both constant
update of technical groups and introduction of new groups or
international cooperation, creating a solid base to be explored
in the solutions of demand of the sector.

4 Conclusions

After the consolidation period of SC2C.Aero, estimated as 3
years, the center should opt for professional network with
permanent connection, and not through research fellowships,
since the work of development ends but the operation has to
be handled with continuity. At this moment, a new analysis
and revision of this plan is under way.

The matchmaking event, part of the annual operational cycle,
is a platform for marketing of competencies found in the State
of Santa Catarina that are of value for competitive companies
of the aerospace segment. Once this value is recognized, the
companies will search for and find qualified human resources
in the state, resulting in more jobs, income and wealth.

The deadlines for submission of funding sources must be
monitored, but also directly handled with the agents, looking
for the recognition of the importance of SC2C.Aero for the
involved institutions, for the state and for the country.

The SC2C.Aero just completed its second year of existence.
In its present form, it impacts not only the field of aerospace
technologies, but also other highly technological industrial
sectors. It will evolve in the perspective that a strong regional
aerospace industry will result in extensive impacts in all areas
of science and technology. The investment in the aerospace
sector is prone to create spillover opportunities to other
sectors, such as IT, and result in a strong positive impact on
the state”s trade balance, economic and social indicators.
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